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PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. pee 


| 


MILLWALL, LONDON, &. 1216 


GENERAL CoNsTRUCTIONAL ENGINEERS, 
Boilers, Tanks, & Mooring Buoys 
Striis, Perron. Tanxs, Arm Recrivers, STEEL 


' Cunoreys, RIVETED STEAM AND VENTILATING PIPES, 
Hoppers, SPrciIAL WORK, REPAIRS OF ALL KINDS. 


ENGINEERS, IRLAM, MANCHESTER, 
FEED WATER HEATERS, 

CALORIFIERS, EVAPORATORS, 

CONDENSERS, AIR HEATERS, 
Merrill’s Patent se! ost Ssaalneee for Pump 

uctions. 
SYPHONIA STEAM TRAPS, VES 
High-class GUNMETAL STEAM FIETTAGS. 

ATER SOFTHNING and FILTERING. 6723 


now's 
PATENTS. 





Road Rollers & T actors. 


umford, LL 


a 
CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY aND Wap OFFICE Lists. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. . 
See advertisement page 18. 


PATENT WATER-TUBE BOILERS. 
AUTOMATIC FEED REGULATORS. 


And Auxiliary aie as supplied to =. 


Dredgsizg Ppiant 
OF ALL DESCRIPTIONS. 
FLOATING CRANES. COAL BUNKERING 
VESSELS. 


Werf Conrad, HOLLAND: 


Agents: MARINE WORKS, Lrp., Fatars Houser, 
39-41, New Broap Sr., Lonvon, E.C, 2. 
See half-page Advert, last week and next week. 1382 


(QRANES. All- Types. 


GEORGE RUSSELL & CO. LTD. 
Motherwell. 1137 
STEEL TANKS, PIPES, GASHOLDERS, &c. 


Se Piggott & Co., Limited, 


=| 
© 














IRMINGHAM. 1241 
See Advertisement last week, page 88. 
pene ae & Kk" irke 
PATENT 


ILERS Mae Fuge oo 
Sele Makers: ore dencoee Lrp. 
Parliament Mansions, Victoria St., London, 8. Ww. 


Prank Locomotives. 
Sperifigation and Workmanship equal to 
Main Line Locomotives. 
R. & W. HAWTHORN, LESLIE & & CO. Lrp., 
EnGIneErs, N EWOASTLE-ON-TYNE. 1133 


MULTITUBULAR AND 
(Sochran CROSS-TUBE TYPES. 


Bolles. 
See page 17. 1134 
E. J. Davis, M.1.Mech.E., 


Gas En ames Inspected, Tested and 
Reported ee years’ er ag Tel, : 
736 and 737 we Ph Cire, : “Ra ne: —— 
—Great Eastern Road, Stratford, 


rett’s a 
Brite Patent | jer Co. 
ammers, Presses, Furnaces, 
COVENTRY. 610 


E vincible Gree (jlasees. 


BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 
Manchester. Od 9753 


Patents and Trademarks :— 
Inventors Advise, Handbook and Consult- 
ations free.—KINGS “PATENT AGENCY, LTD. 
‘Se rT. King. prune 146a, Queen Victoria Street, 
1209 























(Yampbells & Herter. L 


Gear Cutting. 
Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam. 
DOLPHIN FOUNDRY, LEEDS. 4547 


VosPER_ & & Co, Lr. 


SHIP & LAUNCH BUILDERS, 04 3651 
ENGINEERS & BOILER MAKERS. 


(juillotine Ghears 


Power Presses 


FOR SHEET AND PLATE WORKING. 
THR REGENT SHEET METAL 
MACHINE TOOL CO., LTD., 
REGENT Works, WAKEFIELD. 


O IL FUEL APPLIANCRS, 


PressuBeE, Aim, STEAM 
For Boilers of ali types. 
KERMODES LIMITED, 
35, The Temple, Dale Street, 








and 


Liverpool. 
Naval Outfits a Speciality, 
also for Merchant Ships, for 
Factories, Locomotives, and 
Industrial Process Furnaces 
of all kinds, 


Supplied to the British and 
other Governments. 
Telephone -No.: Central 2832. 

Telegrams: “ Warmth,” 


ocomotives Tank En ngines 
esigned and constructed b: 

MANNING, WA DLE AND COMPANY, TL nerve, 

Bo yne Engine Works, Leeds. Od. 2487 

See their nus’ Advertisement, page 91, last week. 


RAILWAY AND TRAMWAY ROLLING STOCK. 


Ht Nelson & (o., L td. 


THe Giascow Roti~mre Srock anp PLANT ——— 
MoTHERWELL. Od 3383 


R Y. Pickering & Co., Ltd. 
. (BsTaBLISHED 1864.) 

BUILDERS of RAILWAY CARRIAGES & WAGONS 
MAKERS of WHHELS and AXLES of all kinds. 
RAILWAY oe FOR HIRE, 

Chief Works and Offices 
WISHAW, near GLASGOW. 


London Office: Od 8353 
3, Victoria STREET, WESTMINSTER, S.W. 


4078 














He2'y Butcher & Coa, 


AUCTIONEERS, VALUERS sanp SURVEYORS 
for f 
ENGINEERING anp ALLIED TRADES 
and 
INDUSTRIAL PROPERTIES. 9866 
63 and 64, CHANCERY LANE, LONDON, W.C.2, 





London years’ refs. 
Fler, Horsey, Sons & Cassell. 
SPEC: TS 


in the 
SALE AND VALUATION 
0! 
PLANT AND MACHINERY 


ai 
ENGINEERING WORKS. 
11, BILLITBR SQUARE, 8.C.3. 





MACHINE curt 
ears. 
Spurs, Bevels, 
ts) ‘al, Worm and 
orm Wheels, 
HIGHFIELD GHAR CUTTING CO. 


EPT. 
Hddensie a. 





1645 





Iron and Steel 


Pubes and Fittings. 


Sele Licensees in Great eat Britain 
“heen for the nating Tron 


The Scottish Tube Co., Led., 
See Adverdnement, page fy Auge Ste 








PRESSINGS, 
STAMPINGS, 


for all Trades, 


Frée. L_pmsden 


Keccles, ag wang 
Tel.: 884 Hecles. 


Ltd., 





| 





IRON & STBEL 








Tubes AND Fittings 
AND 
Steel Pirates. 
Srewarrs AND Lioyns, Lia. 
GLASGOW - BIRMINGHAM - LONDON. 
See Advertisement, page 60. 1lll 
Peter rotherhood L}4- 
PETERBOROUGH. 
STEAM BNGINES AND TURBINES. 
ATR COMPRESSORS. 
REFRIGERATING PLANT. 
See Advertisement, page 53, Aug. 31. 
earing for Power Trans- 
MISSION 
Including Machine Moulded GEAR WHEELS up 
, ion 10 oo. trys 
IRON ASTIN s up to 15 tons each, in Loam, 


rope or spur drive) up to 28 feet dia.; 


Dry or Green 
ENGINES: “ Uniflow, * & Corliss” or Drop Valve. 
DOWN R a rycae f 
CLAYTON, GOODFEI OW & CO.,. LTD., 


Atlas Works, BLACKBURN. 
[the rach emg 
eering ( Company, 


Ea 
London Omes-13, Fietone Stet, 8. wo 





MANUFACTURERS 0: 
RAILWAY CARRIAG WAGON & TRAMWAY 
WHE & AXLES. 
CARRIAGE & WAGON IRONWORK, also 
CAST-STEKL AXLE BOXES. 1234 


DESIGNS anp sa408 MARES 
atents “IN ALL COUNTRIES. 


EK. P. Alexander & Son, 
CHARTERED PaTENT AGENTS, 


306, HIGH HOLBORN, LONDON, W.C. 
(Established 1874.) 


Teleph : Central 7424. Od 585 


ement.—Maxted & Knott, 











Lrp.,Consulting Cement Engineers, ADVISE 
GENERALLY on Cement Schemes FOR 
ENGLAND AND ROAD. 


ADVICE ONLY. 
Highest References. Established 1890. 





Address, BuRNETT AVENUE, HULL. 
Cablegrams: “ Energy, Hull.” 9762 
ike Your Re epairs or any 
SPECIAL MACHINERY, nee 
THOMAS HUNT & SON 
Albion Lronworks, 
Bridge Road bg Pony Battersea, 8.W. 11. 





*Phone—Holb. 541. Sae-naamn. Holb., London. 
A ndrews & Beaumont, 


CHARTERED PATENT AGENTS, 1292 
29, Southampton Buildings, London, W.C. 2. 


MACHINE OUT 


i ears 
Spur ane Spiral. 
Worms and Worm Wheels. 








STORR & EVANS, 


Grove Koad, Hunslet, Leeds. 1573 


1475 | 


YARROW * Sse = 


LAND AND MARINE 


YARROW BOILERS. 


Matthew paul é (oT 14. 


LEVENFORD Works, Dumbarton. 1s 
See Full Page Advt., page 60, Aug. 17. 


Forsings. 
omers, Limited, 


Walter 
HALESOWEN. m6 
['aylor & (Qvhallen 


resses 


For Production of SHEET METAL WORK, 
COINAGE, CARTRIDGHS AND GUNPOWDER. 
Foundry, Works, and Showrooms: BIRMINGHAM. 
See advert., page 59, Aug. 17. 8195 


He W rightson & Co. 


LIMITED. 














See Advertisement page 68. 
ailway 


G witches and 


rossings. 


T. SUMMERSON & pce LIMITED, 
DaRLINGTON wa 








Davip Brown & Sons ‘uaa. Ltd, 
Lockwood - - - - Huddersfield, 


HIGH CLASS 
Machine 


(ut 


FOR EVERY PURPOSE, 


Kiiectric (iranes. 


T'vaversers. 
'['ransporters. 


Lifts. 


S.H. HEYWOOD Co., Lrp., 
Reddish. saa 


Rosser and Russell, Ltd, 
MerouanicaL Eneiy cers. 
QUEEN’S WHARF, HAMMERSMITH 
Undertake SPECIAL’ MACHINE WORK” of 
any description. 
WELL #QUIPPED SHOP. 
a” WORK up to 10 ft. - diameter. 
Phone: Hammersmith 31, 967. 


1440 








9311 





arels 


Diese! & Gteam 


oat 
1120 


Capers Diese, & Stxsm Enoines A looser oan 
Carlton House, Regent , 8.W 
Telephone: Regent 3484 





(Centrifugals. 
Pott Cassels& Williamson, 


MOTHERWELL, SCOTLAND, 
939 





See half-page Advertisement, page 66, Aug. 31. 
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’ 
[the Manchester Steam Users 
ASSOCIATION. 
For the prevention of Steam Boiler Explosions and 
for the attsuinment of nemo § in the Application 
of Steam. 9, Movwr STREET, a 
Chief Engineer: OC. B. STROMEYER, M.1.0.E. 
Founded 1554 by Sir WILLIAM FarRBaren. 
Certificates of Safety issued under the Factory and 
Worksh: Act, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions, Engines 
and Boilers inspected during construction. 1311 


UNIVERSITY COLLEGE OF SOUTH WALES 
AND MONMOUTHSHIRE. 


(COLEG PRIFATHROFAOL DEHEUDIR 
OYMRU AND MYNWY). 


The Council of the College invites 


A pplications for the Post of 

ASSISTANT LECTURER and DEMON- 
STRATOR in Haganering, Three copies of appli- 
cations, with testimonials, which need not be 
printed, must be received by the undersigned on 
or before September 15, 1923. 

Further particulars regarding the above post may 
be obtained from the undersigned. 

D. J. A. BROWN, 

Registrar. 


B 403 
Fizsbury Technical College, 
L 


konaRpD Srreet, Crry Roap, E.C, 2. 





University College, Cardiff, 
August 20, 1923. 


CIVIL AND MECHANICAL ENGINEERING. 

Professor H. P. Partpor, A.M.Inst.C.E. 
ELECTRICAL ENGINEERING, 

Professor W. H. Hooxes, DSc., F.R.S. 
CHEMISTRY. 

Professor A, G. Hate, F.I.C. 

The College provides practical scientific training 
for students who desire to become Civil, Mechanical 
or Electrical Engineers or Chemists, 

Candidates are required to pass an Entrance 
Examination in Mathematics and English, but the 
Matriculation Certificate of any British University, 
and certain other qualifications, are accepted in lieu 
of it. The next Entrance Examination will be held 
on Tuesday, 18th September. Applicatéons for 
admission should be forwarded to the College on 
forms to be obtained from the REGISTRAR. The 
Programme of the College may be had on —_- 

47 


tion. 
City of Cardiff Education 
COMMITTER, 


THE TEUHNICAL COLLEGE. 
Principal: Cartes Coixs, B.Sc. (Lond.). 


DEPARTMENT OF ENGINEERING, 
Head of Department: W. Loveriper, B.Sc. 
(Bng.), A.R.C.8c. 


SESSION 1923-24. 
(Commencing on Tuesday, 2nd October, 1923). 


The following Courses have been arranged for 
Bugineering students :— 

A Three-Years’ Course in Mechanical and 
Marine En, 
versity College of 
mouthshire. 

A Two-Years’ Course for apprentices and others 
with facilities for practical experience in 
the Summer Term. 

These courses are suitable for students preparing 
for degr-es in Engineering or for the Examinations 
of the Engineering Societies. 

8 Courses are also arranged for Marine 
Engineers preparing for the Examinations of the 
Board of Trade. 

OPEN SCHOLARSHIPS, covering tuition fees 
and ngage wed gps of £40 per anuum for three 
years, are offe fur competition annually and 

‘candidates for entry to the above department are 
eligible to compete. 

or further particulars of Full-time and Part-time 

Courses, Entrance Examination, Scholarships, Fees, 
ete., apply to the PRINCIPAL. Application forms 
for Bntrance Scholarship Examination, duly filled 
up, must be received before September 17th. 

JOHN J. JACKSON, Director of Education, City 
Hall, Cardiff. B 386 





mes. vara Meta the Uni- 
outh Wales and Mon. 


[the University of Sheffield. 


SESSION 1923-24. 


Vice-Chancellor : a Hewry Hapow, C.B.E., 


us., LL.D 


DEPARTMENTS OF MECHANICAL, ELEOTRI- 

OAL AND CIVIL ENGINEERING, METALLURGY 

MINING, FURL TECHNOLOGY, AND GLASS 
TECHNOLOGY. 


The Courses in the DKPARTMENT of ENGI- 
NEBRING extend over three or four years and 
repare students to become Mechanical, Electrical, 
Jivil or Mining Engineers, or specialists in Fuel 
Technology or Glass wheerns: 

The Courses in the DEPARTMENT of METAL- 
LURGY cover a period of three or four years and 
prepare students for positions of responsibility 
either (2) in fron and Steel Manufacture; or (2) in 
the Non-Ferrous Metallurgical Industries, 

The LECTURE Ov URSEBEs in all the Departments 
are supplemented by practical Training in Labora- 
tories and Workshops, which are Fan equipped for 
the purpose of advanced scientific teaching, 
investigation and research. 

Part-time courses are arranged for students who 
desire to take special portions of any of the regular 


courses, 

In Mining Engineering and in certain of the 
Courses in Mechanical and Wlectrical Engineering, 
and in Glass Technology, arrangements are made to 
enable students, who come to the University from 
works or collieries, to take six months’ courses of 
study at the University and six months’ practice at 
the Worke or Colliery each year for a period of four 


"The LECTURE COURSES commence OCTOBER 
%. 


. 102%, 
The TECHNICAL LABORATORY COURSES 
commence SEPTEMBER 25th, 1923. 
For further details of the Courses and for par- 
ticulars of the . Associateships, Diplomas, 


i Meerbleacrecatan ci 


FORTHCOMING KXAMINATION. 


PROBATIONARY ASSISTANT ENGINEER in 
the Engineer-in-Chief’s Department of the General 
Post Office (20-25, with extension in certain cases), 
27th September. 

The date specified is the latest on which applica- 
tions can be received. They must be madeon forms 
to be obtained, with particulars, from THE 
SECRETARY, Civ. Service Commission, Burling- 
ton Gardens, London, W. 1. B 388 


rythe Yarrow Scholarships. 


The COUNCIL of the INSTITUTION OF CIVIL 
ENGINEERS are PREPARED to CONSIDER 
APPLICATIONS for NOMINATIONS to the above 
SCHOLARSHIPS. 

These should be submitted before the Ist 
October, 1923, to the SECRETARY of the Institu- 
tion, at Great George Street, Westminster, 8.W. 1, 
from whom the detailed regulations may be had on 
application. 

he Yarrow Scholars must be British subjects 
who, desiring to become Engineers, lack sufficient 
means to enable them to pursue their practical or 
scientific training. 

The Scholarships are of a value varying from 
£50-£100 per annum. B 162 


ENGINEERING AND TECHNICAL OPTICS. 


orthampton _ Polytechnic 


INSTITOTE, St. John Street, London, E.C.1, 
ENGINEERING DAY COLLEGE. 
Full-time Day Courses in the Theory and 
Practice of Civil, Mechanical, and Electrical 
Engineering. The Courses in Civil and Mechanical 
Engineering include specialisation in Automobile 
and ABRONAUTICAL Engineering, and those in 
Electrical Engineering include specialisation in 

RADIO-TELEGRAPHY. 

A SPECIAL ENTRANCE EXAMINATION is 
held at the end of September before the commence- 
ment of each Session. The Courses include periods 
spent in commercial workshops and extend over 
four years. They also prepare for the Degree of 
B.Sc. in Engineering at the University of London. 
Fees £18 or £13 perannum. 

THREE ENTRANCE SCHOLARSHIPS of the 
value of £62 each for the complete course will be 
offered for competition at the annual entrance 
examination in September, 

OPTICAL momen AND TECHNICAL 
0 


Full and Part-time Courses in this important 
department of Applied Science are given in specially 
equipped laboratories and lecture rooms, The 
annual entrance examination is held at the end of 
September, 

EVENING TECHNICAL COURSES 
in all branches of Mechanical and Electrical 
Engineering commences on Monday, September 24th 
Y 


ae 








The Laboratories, both Mechanical and Electrical, 
are well equipped with modern apparatus which, on 
the Mechanical side, provides for specialisation in 
Automobile and Aeronautical Engineering and, on 
the Blectrical side, for specialisation in Alternate 
and Continuous Current Work, in Radio-Telegraphy 
and Telephony, and in Electrical Testing. 

More complete particulars, together with condi- 
tions of entrance,etc., and all information respecting 
the work of the Institute can be obtained at the 
Institute, or on application to— 


R. MULLINEUX WALMSLEY, D.Sc. 
Principal. 
B5ll 





r [ibe Sir John Cass Technical 


INSTITUTE. 
JeEwRY STREET, ALDGATE, B.C. 3. 


Principal :— 
KBANRE, D.Sc., 


DEPARTMENT OF METALLURGY. 


CHARLES A. Ph.D., F.1.C. 


Evening Olasses for those engayed in Metallur- 
gical Industries, Prospectors, those intending to 
take up Metallurgical and Mining Work in the 
Colonies, Engineers and Works’ Analysts. 


STAFF :— 
Head of the Department :— 
Gro, Parcurn, A.R.S.M,, M.1.M.M,. 


Lecturers :— 
W. A. C. NewMAnN, B.Sc., A.R.S.M., F.I.C, 
O. F. Hupson, D.Se., A-R.C.S. 
L. SINGLEHURST WARD, B.Sc. 
W. R. ScHoELLER, Ph.D., A.1.C. 
A. F. Gipps. 


The following Courses of Lectures, accompanied 
by suitable laboratory work, will be given during 
the session :— 


Metallurgy of Gold, Silver, Lead, etc. 
Assaying—Mineralogy. 

Metallurgy of Iron and Steel. 
Metallography and Pyrometry. 

Foundry Practice. 

Heat Treatment of Metals and Alloys. 
Mechanical Testing of Metale and Alloys. 
Analysis of Engineering Works Material. 
Mining—Surveying. 


SESSION commences 
THURSDAY, SEPTEMBER 20th. 





\ENROLMENT—Monday, Tuesday and Wednesday, 
8 ber 17th, 18th and lyth, between Six and 





and Certificates awaried on their ful com- 
pletion, application should be made to 
W. M, GIBBONS, 
Registrar. 
Bada 


8.30 p.m. 
Detailed Syllabus may be had upon application 





at the Office of the Institate, or by letter to the 
PRINCIPAL, B 510 


TJ niversity of Manchester. 


DEPARTMENT OF ELNCTRICAL 
ENGINEERING. 


Departments of Civil, Mechanical and Electrical 
Engineering. 

ull particulars of these Courses will be forwarded 

on application to the INTERNAL REGISTRAR. 

The Session commences on October 4th. B 345 


[the Polytechnic; 309, Regent 


STREED, W.1. 

A SPECIAL COURSE has been arranged for 
students taking the StUDENTSHIP EXAMINATION OF 
THE INSTITUTION OF MFCHANICAL ENGINEERS, the 
PRELIMINARY EXAMINATION OF THE INSTITUTION OF 
Orvi. EnGinerrs, and the Fina BXAMINATION OF 
THE INSTITUTION OF ELECTRICAL ENGINEERS 
(Parr I). 

The classes are as follows :— 

PURE MATHEMATICS Monday, 
ENGLISH - - - 
MECHANICS - - 

FRENCH - -. - +6 .30.— 8.0. 
PHYSICS - - - Wednesday, 6.30,—9.0. 

The Syllabus covers all the work in these subjects 
required for the examinations mentioned. 

Fee for the Course, £2 2s. 
Prospectus free on application to the so 


OF EDUCATION. 
Boreush Polytechnic 
INSTITUTE, 


Borough Road, London, S.E. 1. 


ENGINEERING DEPARTMENT. 


Under the direction of Gro. E. Dsaycort, 
Wh, Ex., A.M.I.M.E. 


REINFORCED CONCRETE DESIGN 
(Lectures and Drawing Office Work). 


By Stan.ey VauGHan,B.Sc.(Hons.Eng.),A.M.I.C.E. 
Thursday, 7.15 to 9.45 p.m, 
Commencing on September 28th, 1923. 

Note :—This forms part of the Fifth Year’s work of 
the Retogene oursein Structural Engineering 
for the National Certificate, but qualified non- 
course students may be admitted upon applica- 
tion to the Head of the Department or to 

J. W. BISPHAM, O.B.H., M.A., B.Sc. 
(Principal.) B 383 


attersea Polytechnic, 
London, 8.W.11. 
Fringes Rosperr H, Pickarp, D.S8c., F.R.S. 
NGINEERING DEPARTMENT. 
ening Classes Suitable for Final B.Sc. (Eng.), 
A.M.I.C.H., A.M.I.M.E., etc., are held in the follow- 


ing bas nay dy 

STRENGTH OF MATERIALS with LABORA- 
TORY TESTING. THEORY OF STRUCTURES 
and STRUCTURAL DESIGN. THEORY OF 
MACHINES and MACHINE DESIGN. HEAT 
ENGINKS with LABORATORY TESTING. HY- 
DRAULICS with LABORATORY TESTING. 

Students enrolled from September 18th. 

- DAY TECHNICAL COLLEGE. 

Full Time Courses in MECHANICAL, CIVIL, and 
ELECTRICAL ENGINEERING for B.Sc, (Eng.) 
ore (UNIVERSITY OF LONDON) or 
COLLEGE DIPLOMA commence September 
24th. ENTRANCE EXAMINATION commences 
September 18th. Fee: £18 per session. A higher 
fee will be charged to students not residing in 
London. 

Full Particulars of all classes on application to the 
PRINCIPAL, B512 


(Correspondence Courses for 
Inst, Civil Bape tn. Mech. E., London Univ. 
Matric., Inter., B.Sc.), and All ENGINEERING 
XAMINATIONS personally conducted by Mr. 
TREVOR W. PHILLIPS, B.Sc. (Honours), Assoc. 
M.Inst.C,B,, M.R.S.1., F.R.S.A,, &c. Also Day 
Tuition in Office. Excellent results at all Exams. 
Courses may commence at sny time, and all 
Students receive individual tuition.—For full par- 
ticulars apply to 8/11, TrRarForD CHAMBERS, 58, 
SourH JoHN Street, LIVERPOOL. 1295 


yagineerin Salesmanship 
and SALES MANAGEMENT.—Write for 
brochure describing our special Course of training 
for posts of unlimited scope in this lucrative field.— 
DIRECTOR, Institute of Engineering Salesman- 
ship, 333, Oxford Road, Manchester. 1587 


Power and Speed of Vessels. 
—Practical Course of Instruction by Correspon- 
dence.—Address, for particulars and terms, 1463, 
Offices of ENGINEERING. 


Gtructural Engineering. — A 
Civil Engineer GLVES INSTRUCTION, by 
ost, in the Computation of Stresses in Girders, 
‘olumns & Trusses,—B 472, Officesof ENGINEERING. 





8.0.—9.30. 
.30.—8.0. 





























TENDERS. 
UNION INFIRMARY, STOTT LANE, WEASTE. 


THE SALFORD oe OF GUARDIANS 
nvite 


[renders for Heating and Hot 


Water SERVICE APPARATUS, including 
Calorifiers, Pumps, Mains, Radiators and the like, 
for the above Infirmary and Nurses Home Extension. 

Drawings of the Plant may be inspected at the 
Offices of the Engineer, Mr. T. RoLAND WOLLAsTON, 
M.1I.M.E,, Lord’s Chambers, 26, Corporation Street, 
Manchester, on or after Monday, August 27th, 
between the hours of Ten a.m, -and Four p.m. 
Specification, Form of Tender and Conditions of 
Contract may be obtained from the undersigned on 
receipt of written application enclosing cheque 
value Two Guineas, which sum will be refunded on 
due receipt of bona fide Tender. 

The rd do not bind themselves to accept the 
lowest or auy Tender. The selected Contractor 
will be required to subscribe to the conditions as 
regards employment of labour, etc,, as set forth in 
the Board’s Regulations. 

Sealed Tenders endorsed ‘Engineering Section 2,” 
must be delivered at my Offices not later than 
Ten a.m. on Saturday, eT 22nd, 1923, 

BE. H. INCHLEY 


Clerk to the Guardians. 
Poor Law Offices, 


Eccles New Koad, Salford. 


2rd August, 1923, B 439 





THE GREAT INDIAN PENINSULA RAiLWa 
COMPANY. 
The Directors are prepared to receive 


(['enders for the Supply of the 
following STORES, namely :— Syd 
5 Fee for 
1. STEEL FISHPLATES ... a 
2. STEEL FISHBOLTS ... is i 2 
Specifications and Forms of Tender ma 


Of 
pec Y be 
obtained at this office on payment of the fee for the 
Specification, which payment will not be rot 
The fee should accompany any application by 
post. Cheques and Postal Orders should be ona 
and made payable to the Great Indian Peninsula 
Railway Company. { 
Tenders. must be delivered in separate e1ve} $ 
sealed and addressed to the undersigned raat 
‘* Tender for Steel Fishplates,” or, as the case may 
not later than Eleven o’clock a.m., on Tuesday the 
18th September, 1923. Bi 
The Directors do not bind themselves to accept 
the lowest or any Tender. 
R. H. meee, 
ecreiar ~ 
Company's Offices, M 
48, Copthall Avenue, E.C. 2, 
London, 5th September, 1923. 
AGENT-GENERAL FOR VICTORIA 
. (AUSTRALIA), 
Melbourne Place, Strand, 
London, W.C. 2, 


CONSTRUCTION OF BRIDGE FOR COUNTRY 
ROADS BOARD, VICTORIA. 


renders, Addressed to 
The AGENT-GENERAL, and endorsed 
“Tender for Barwon River Bridge,” will 
be received at this Office until TWELVE o'clock 
Noon on Wednesday, 24th October next, for the 
ERECTION of a BRIDGE over the Barwon Riverat 
Geelong, Victoria, consisting of 417 lin. ft. of deck 
plate girder bridge, with concrete deck, 1200 lin, ft, 
of approaches and 16,000 cubic yards of river 
gs Aeros 8 . 
“Plans and Specifications may be inspected at th: 
ffice. The lowest or any Tender no econ 
ted. Preliminary deposit £500. B 395 


ss essab B50 








H.E.H. THE NIZAM’S GUARANTEED STATR 
RAILWAYS COMPANY, LIMITED. 


The Directors of H.E.H. The Nizam’s Guaranteed 
State Railways Pomepatis, Lilien, are prepared to 
receive 


(['enders for the Supply of 


about 
135 Tons of STEEL MATERIAL (Angles, Hoops, 
Rounds, Squares, etc.). 

For each Copy of the Specification a Fee of Ten 
Shillings will be charged, which is not returnable, 

Tenders, enclosed in sealed envelopes, addressed 
to the Ohairman and Directors, and endorsed 
“Tender for Steel Material,” must be delivered 
at the Company’s Offices not later than Twelve 
Noon on Fripay, 14th September, 1923. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

F. ADAMS, Secretary, 
271, Winchester House, 
Old B Street, 


London, E.C.2, 3rd September, 1923. B 597 





THE SOUTH INDIAN RAILWAY COMPANY 
LIMITED 


are prepared to receive 


[lenders for the Supply of :— 

STRUCTURAL STEELWORK for Wagon 
Repair Shop, Trichinopoly Workshops Scheme. 

Specifications and forms of Tender will be available 
at the me as ab Offices, 91, Petty France, West- 
minster, 8.W. 1. 

Tenders addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘Tenders for Structural Steelwork 
Wagon Repair Shop,” must be left with the under- 
signed not later than TwelveNoon, on Friday, the 9th 
November, 1923. 

The Directors do not bind themselves to accept 
the lowest or any Tender, 

A charge, which will not be returned, will be 
made of £1 for each copy of the Specification. 

Copies of the Drawings may be obtained at the 
offices of Messrs, RoBERT WHITE & PaRTYERS, 
Consulting Engineers to the Company, 3, Victorla 
Street, Westminster, S.W. 1. 

A. MUIRHEAD, 
Managing Director. 
91, Petty France, 8.W.1. 
4th September, 1923, B 562 


enders will be Received 
at the Office of the Colonial Secretary, 
in Singapore, §.S. on or before the 
November, 1923—due allowance being made for 
delays in the Post. 
For the following works :— ‘ 
“NEW pee ign haga oO 7708. GINGAPORSS 

Any person applying for a Form of Tender m 
deposit the sum of £10 with THE CROWN AGENTS 
FOR THE COLONIBS, 4, Millbank, S W. !. 

Drawings, Specifications, Quantities and Contract 
Documents may be seen and Forms of Tender 
obtained at the Office of the Crown Agents between 
the hours of Ten a.m, and coat gare 

Tenders must be addressed to the Colonial 
Secretary, Straits Settlements, Singapore, to reach 
him by 30th November, 1423. e successful 
Tenderer must undertake to find, if required, 
security to the amount of $100,000 (Straits) which 
will be returned when the reserve deducted from 
certificates amounts to a like sum. 

Tenders must bemarked “ Tender for New General 
Post Office, Singapore” and must be on the printed 
form issued by the Crown Agents. 

In the event of any Lage whose Tender jas been 
accepted, failing within thirty days from the date 
of acceptance to enter into the necessary contract 
or deposit the security required under the ‘ontract 
for its due fultilment, the sum deposited may be 
forfeited to the Crown. 

Tenders sent to Singapore from oversea: :ust be 
accompanied by the priced Schedule of Quantities, 
forwarded to the Colonial Secretary, Singapore, SS. 
in separate sealed packets marked with the name 
and address of the Tenderer. The priced Schedule 
of quantities of the successful Tenderer only will be 
opened for examination. In all other cs:es the 
Schedules will be returned unopened. i 

The Government does not bind itself to accoptthe 
lowest or any Tender, B51 
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RECIPROCAL LOAD DEFLECTION 
RELATIONSHIPS FOR STRUCTURES. 


By C. E. Lararp, Wh.Exh., M.Inst.C.E., 
M.Inst.Mech.E. 


Preliminary.—Three papers* by the late Lord 
Rayleigh express in exact mathematical language 
some important theorems or relationships of value 
to engineering students and practical engineers who 
have to make calculations of the deformations of 
elastic structures. His first reciprocal relationship is, 
of course, well known and much used by engineers ; 
but, in using an established and isolated result 
without a consideration of the fundamental principles 
leading up to that result, its value as an instrument 
of utility becomes less flexible and more limited in 
its application. 

The writer proposes, therefore, after making the 
necessary references to Lord Rayleigh’s work to 
present some of the results obtained, and to extend 
them, in a form which, though less mathematical, 
is, nevertheless, more in accordance with engineering 
usage, and to give such selected examples which 
suggest themselves to him for the purpose of making 
clear the fundamental principles involved and the 
use to which the theorems can be applied. 

Lord Rayleigh states: ‘I proved a very general 
reciprocal property of systems capable of vibrating, 
with or without dissipation, about a position of 
stable equilibrium. The principle may be shortly, 
though rather imperfectly, stated thus: If a 
periodic force of harmonic type and of given ampli- 
tude and period act upon a system at a point P, 
the resulting displacement at a second point Q 
will be the same both in amplitude and phase as it 
would be at the point P were the force to act at Q. 
If we suppose the period of the force to be very 
great, the effects both of dissipation and inertia 
will ultimately disappear, and the system will be in 
a condition of what is called movable equilibrium ; 
that is to say, it will be found at any moment in that 
configuration in which it would be maintained at 
rest by the then acting forces, supposed to remain 
unaltered. The statical theorem to which the general 
principle then reduces is so extremely simple that it 
can hardly be supposed to be altogether new.” 

He then considers the statical problem as a 
special case of his more general result, and after 
stating his first reciprocal relationship in mathe- 
matical terms takes by way of example a rod main- 
tained in a horizontal position and asserts that a 
pound weight hung at one point will give the same 
deflection at any other point that it would at the 
first point if the pound weight were placed at the 
second point, z.e., a force P acting at a point A 
produces the same deflection at any other point B 
that would be produced at A if the force P acted at B 
instead of A. Rayleigh adds that: “The only 
thing on which our conclusion depends is the pro- 
portionality of strains and stresses.” As another 
illustration of the application of the principle he 
states: “If we take angular instead of linear 
displacements, a given couple at A will produce 
the same rotation at B as the couple at B would give 
at A. Orifone displacement be linear and the other 
angular, a couple at A would do as much work in 
acting over the rotation at A due to a simple force 
at B as the force of B would do in acting over the 
same linear displacement at B due to the couple 
at A.” 

Lord Rayleigh states the second and third propo- 
sitions or reciprocal relationships in mathematical 
terms, and illustrates them as for the first proposition 
by taking the example of a rod thus: “If the rod 
be supported at A so that the point cannot fall, while 
B is depressed 1 in. by a force there acting, the re- 
action on the support at A is the same as it would 
have been on a support at B if A had been depressed 
lin. If the rod is supported at A and bent by a 
force acting downwards at B the reaction bears 
the same ratio to the force as the displacement at B 
would bear to the displacement at A when the un- 
supported rod is bent by a force applied at A.” 

He also pointed out that all three propositions 
“admit of extension to the vibration of systems 
subject to inertia and dissipation.” 





* Phil. Mag., xlviii, 1874; xlix, 1875. Math. Soc., 
aly See also articles 832 and 35, ‘‘ Scientific Papers,’ 
vol. 1. 





Although the case of an elastic rod was con- 
sidered by way of example, yet the general investi- 
gation given includes the case of an elastic structure 
or a curved, as well as an initially straight, unit or 
part of an elastic structure. 

The papers referred to give some experimental 
results demonstrating the truth of the propositions, 
and the following suggestion made has long been 
adopted both in the laboratory and in practical 
work :— 

“The theorem here. verified might sometimes be 
useful in determining the curve of deflection of a 
bar when loaded at any point A. Instead of 
observing the deflections at a number of points it 
might be simpler to measure the deflections of a 
fixed point A, while the load is shifted to the various 
points.” 

At the conclusion of article No. 32* appears the 


Fig 





(7701. A) 


following presentation due to Professor Everett : 
“ A weight W applied at the point A produces a 
drop a at A and a drop b at B; while a weight W! 
applied at B produces a drop a! at A and 6! at B. 

“Tf both weights be in operation, the potential 
energy of deformation is definite, and its value 
may be arrived at in two ways by applying the 
weights in different orders. If we first apply W, 
the potential energy so far is } Wa; and if we then 
apply W?! the additional potential energy is 
4 W10! + Wa’, making altogether } Wa + 4 W1B! 
+ Wa. In like manner if the order of application 
be reversed, we find 4 Wa+4 W'8d!'+ W'B. 
.. Wa! = W108.” 

If W! = W then a! = 6, i.e., displacement at A 
due to W at B=displacement at B due to W 
at A. 

Statement of the Three Reciprocal Relationships.— 
Considering any elastic structure with ends fixed 
or hinged, or one end fixed and one hinged to 
immovable supports, we have :— 

(I) The displacement at any point A due to a load 
P applied at any other point B is equal to the 
displacement at B due to the same load P if placed 
at A instead of at B. 





* “Scientific Papers of Lord Rayleigh,” vol. i, page 229. 





(II) If displacement at a point A is prevented 
by a load P at A with displacement y, at B under 
a load Q; and alternatively if a load Q, at B prevents 
displacement at B with displacement y, at A under 
@ load P!, then if y, = ys, P must equal Q,. 

(IIT) If a force Q acts at any point B producing 
displacements yp at B and y, at any other point A, 
and if a second force P is caused to act at A but in 
the opposite direction to Q reducing the displace- 


ment at B to zero, then? = a 


B 

In these three relationships mn is understood that 
the displacements are in the directions of the acting 
forces and are not of necessity the absolute displace- 
ments. 

Work of Deformation and Proof of Relationships.— 
Hookes’ law that strain is proportional to stress or 
load and the theorem that the deflection at any 
point due to several loads is equal to the algebraic 
sum of the deflections at that point due to the loads 
considered separately we shall interpret in their 
most general sense as applying to any elastic 
structure. Thus, referring to Fig. 1, which repre- 
sents any elastic structure or girder, framed or 
otherwise :— 


Displacement at A dueto P} at A « P; = a; P) 
Displacement at A due to Pp atB « Pp = a2 P2 
Total displacement at A due to both 
= Y, = a, P} + a2 Po ° 
Similarly 
Displacement at B due to Pj at A « Py = by Py 
Displacement at B due to Pz at B « Pg = be Pe 


Total displacement at B due to both 
= Y¥p = 6, Pi + be P2 oer 


(1) 


(2) 


The coefficients a, a,, b, b,, are the displacements 
per unit force. 

If P, and P, are vertical loads then the displace- 
ments become the vertical deflections. 

Referring to Fig. 2, let P, be applied gradually 
from zero magnitude to its maximum value P, 
before P, is applied. 

Then displacement at A = a, P, and work done = 
$a, P,?. : 

Now apply P, gradually at B, — P,, being constant 
at A. 

The additional displacement A = a, P, and the 
additional work done at A =a,P, P,, while the 
work done by P, at B = $b, P,?. 

If the centre of gravity of the structures falls 
through ¥ then gravity does work = Wy, where 
W = weight of structure. 

The total work done in deforming the structure 


= $a, Pj2+$b2P2+ a2Pi}P2+ Wy. (3) 


Next reverse the order of application of the 
loading and, applying P,, first with P, removed, we 
obtain (see Fig. 3) :— 

Displacement at B due to Pz = bp P2 
Work done at B = } bo P22 
Applying P; at A. 
Displacement at A due to P; = a; P; 
Work at A = 4a; P}2 
Additional work at B due to drop of B = b; P; Pg 
Total work due to both loads 
=4$4,P2+}362P2+6,P:P2+ Wy (4) 


Whichever of these two methods of loading is 
considered the final configuration of the structure 
will be the same, and the two expressions (3) and (4) 
will have the same value, therefore 6, P, P, = 
a,P,P,, from which it follows that b, = a, =k. 

That is the deflection at B per unit load at A is 
equal to the deflection at A per unit load at B—a 
result which expresses the Maxwell theorem, though 
the writer has not been able to trace the reference. 


Let P2 at B = P with no load at A. 
Then by equation (1) 
Ys = a2 Pp = agP =, P=kP 
and alternatively let 
P, at A = P with no load at B 
Then by equation (2) 
¥2 = b; P; =b;P=a2P =kP 
which proves. the first reciprocal relationship that 
P at A produces the same displacement at B that 
P at B would at A. 
Solving the equations (1) and (2) for P, and P, 
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we obtain 
— ys be — yak d Pp Ve u-y-k 
Reece eer em 


Let P, be of such magnitude and direction that 
displacement at A is prevented, i.e., make 





ys = O then 
R= - Yuk 
a bo — k2 
Next P2 at B make Ba Oem 
P, = ——¥ 
. a, bo — k? 


If ys and ys are equal, then P, equals P,, proving 
the second reciprocal relationship. 


Fig 4. 





magnitude with the length L, then the moment 


due to bending at any cross-section of the vertical 
column = P L when P is at A, and since 


@y PL dy PL 


dx El dz EI 


—the constants of integration being zero. 
When 


PL 
2EI, 


Aone ae 





PL? 
2E I, 
the horizontal deflection at B. 

When P acts horizontally at B the vertical drop 
at A equals the slope at B x L. 


a =h then ys = - (7) 





Fig. 





B 


P 





Es ———_> 


| ————_> 


(7701.8) Me le 


Yo prove the third reciprocal relationship let 
displacement at B be prevented, then considering 
the equations 

Ys = 4, Py +k Po and yn = k Pi + 2 Pe 
and writing yg = 0 and — P, as the force at B 
when P, acts at A, we obtain 
Pek 
Pi be 

Now consider P, removed with P, acting alone at 

B; then 





. (5) 


ur= k Po. Ya = be Po. 
and , 
VA ae & race 
be 
equating (5) and (6). 
~Pe_% gQep. 
Pi yw 


Verifications and Applications.—Having stated 
and proved these three relationships, it is worth 
while considering them in connection with certain 
practical examples in order to see how they agree 
with the usually accepted theory of flexure, as well 
as showing how unnecessary mathematical labour 
may be avoided in calculation. 

Take, for example, the case where a member of an 
elastic structure supports a load, say, of 10 tons, 
at a certain point A, producing measured deflections 
at two other points B and C of 0-36 in. and 0-18 in. 
respectively. If loads of 6 tons and 12 tons are 
applied at B and C respectively, let it be required 
to find the deflection at A. The solution would be 
as follows :— 

Ten tons at A produces 0-36 in. deflection at B 
and 0-18 in. at C. 

.*. One ton at A produces 0-036 in. deflection at B 
and 0-018 in. at C. 

Now by the first reciprocal relationship 1 ton 
at B produces 0-036 in. deflection at A. 

.*. Six tons at B produces 0-036 in. x 6 = 0-216 
in. deflection at A. 

One ton at C produces 0-018 in. deflection at A. 

-*. Twelve tons at C produces 0-018 in. x 12 
deflection at A = 0-216 in. 

.*. Total deflection at 
0-432 in. 

Referring to Figs. 4 to 7 by way of further illus- 
tration of this first reciprocal principle, though 
examples may be multiplied indefinitely, we may 
state that if a force or load acting vertically be 
applied at A it would produce a horizontal deflection 
at B equal to the vertical deflection produced at A 
by a force or load of the same magnitude acting 
horizontally at B. 

Thus, for example, take the structure represented 
in Fig. 5 and consider the usual practical case where 
the horizontal deflection at B due to the flexure 
of the column is very small and not comparable in 


A = 0-216 + 0-216 = 














The moment at distance x from fixed support C 
of vertical column = P (h — 2). 





Then since 
P(h—«a) _ dy 
Elo da 
we have dy_ P (,,_# 
dz Fa ( 3) 


and when «=h we note that the slope at the 


top end B = the slope of part A B= SET, 
which by multiplying by L we obtain the vertical 
deflection at A : 


from 


PLA 
2 Ele 
the same result as for the horizontal deflection 
produced equation (7), by the load P when applied 
vertically at A. These results are simple verifica- 
tions of the first reciprocal relationship showing that 
it is consistent with the ordinary theory of flexure. 

It is worth while considering the case of the 
structure represented in Fig. 5 from another point 
of view. Let U, and U, denote the work of flexure 
of AB and BC respectively, and let U = U, + U,. 
Then by the Castigliano theorem : 


(8) 


=y = 





ss = yz (P acting at A) 
dU a dU, d U2 
Sint > Done } 2 dP 


Considering first the girder AB, we have 


Mz = P.2, and since the work of flexure is given by 





1 2 
PER ete 
we have 
L 
oth 1 8 tiga te 
dp 2ET, dP) Eh 


= deflection at A due to flexure of girder only. 
Taking next the part BC and noting that 
M = PL for any section, we have 


PI2Zh 
E Ip 


dU2 _ 1 d 
“dP 2EI, dP 
Mh 
Ele 





h 
[ Puede = 


x L = slope at B x L. 





Hence 
PL2ZA 


EI, 


d PLS 
= —_(U Je): ae 
pe re Te ae 


PL2/L h 
1 ae (s “Os =) ie 
Deflection at A due to) ‘ { Deflection at A due to 
flexure of girder J \ change of slope at B. 
To find the horizontal deflection at A (or B) 
with P acting at A, assume a horizontal force Q 
acting at A at the same time, and, after finding an 
expression for the horizontal displacement ys 
by the Castigliano theorem write Q=0 in the 
result. 


dU 
dP 





Ya = 











Thus considering bending only we have: 
For the girder AB: 











VU; = —1_| pexdzana0™ — 0, 
2E, . 0Q 
For the column BC: 
0 M. 
Mz= PL h-— Sinn: ee ae 
“ + Q( 2) 7Q x 
h 
oU2 _ _1 | spy h —2)} {h— 
50 en | + Q(h —2)} {h-az} da 
1 
MRK eemicete PL h2 hd). 
EL (4 PL A2 + 4 Qh’) 





Now, making Q = 0, we obtain the final result : 
oU aU 4 OU2 _ PLR 
0Q dQ 6Q 2EI, 
the same result as before (equation (7)): i.e, P 
acting at A produces the same horizontal displace- 
ment at B (or A) as that produced vertically at 
A by P acting horizontally at B. 


(To be continued.) 
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THE GAS ENGINE POWER STATION OF 
PALMERS’ SHIPBUILDING AND IRON 
COMPANY. 

(Continued from page 198.) 


As already indicated the gas engine plant com- 
prises eight vertical tandem engines built by the 
National Gas Engine Company, and driving electric 
generators and four horizontal gas blowing engines 
built by Messrs. Galloways, Limited, of Manchester. 
As the duty of the blowing engines is directly con- 
cerned with the operation of the blast furnaces we 
may deal with them before passing to the electric 
plant. The blowing engines are of the horizontal 
double-acting type with two gas cylinders and one 
double-acting blowing cylinder. They are each of 
1,650 h.p., run at 85 r.p.m., and can deliver 35,000 
cub. ft. of free air per minute up to a pressure of 
11 Ib. per square inch, or a decreased volume up to 
15 lb. per square inch. The gas, as indicated in 
connection with our description of the cleaning 
plant, is very clean and quite free from tar, and when 
engine pistons have been withdrawn after six months’ 
running they have been found to be as clean as when 
putin. In the early days of the plant considerable 
attention was paid to the question of overhaul and 
to examination of internal parts, and it was decided 
to overhaul the engines twice a year, but after 
several such inspections it was decided that it was 
quite unnecessary to attend to the engines in this 
way more often than once in twelve months. : 

The two cylinders of the engines are arranged in 
tandem and work on one crank. The engines 
operate on a four-stroke cycle, and as each cylinder 
is double-acting there is an impulse each stroke as 
in a double-acting steam engine. The cylinders are 
1,150 mm. in diameter, the stroke being 1,300 mm. 
The arrangement of the four engines in the power- 
house is shown in Fig. 15, on page 290, while a 
longitudinal section of one of the engines is given 
in Fig. 13, on page 289. Various parts are detailed 
in Figs. 14, 16 and 17, on page 290, and two general 
views of the blowing engine end of the power-house 
are given in Figs. 18 and 19, on page 291. The gas 
engine driven electric plant can be seen in the back- 
ground of this latter figure. As will be seen the 
engine-house is a well-lighted building of modern 
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1,650-B.H.P. TWO-CYLINDER DOUBLE-ACTING TANDEM GAS ENGINE. 


CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, ENGINEERS, MANCHESTER. 
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Fig. 15: 














soundness in the valve ports is ensured. The two- | 
part cylinder is fitted with a liner of hard metal 
which is formed with a central collar which fits into 
grooves turned in the two half bodies. The cylinder 
barrels are strengthened at the point where the 
grooves are turned by the heavy connecting flanges, 
while the arrangement absolutely ensures that the 
liner cannot move. A further interesting feature of 
this built-up cylinder is that no attempt is made to 
cast a complete jacket. The centre parts of the 
half barrels are open, and the jacket is formed by a 
mild steel plate made in halves which fits over 
machined facings on the cylinder castings. The 
connection is made watertight with a rubber joint. 
This arrangement (see Fig. 17) eliminates the casting 
stresses and stresses due to unequal expansion when 
working which may be present if a complicated | 
single cast cylinder is used, and also makes proper 
inspection and cleaning of all parts of the water 
space possible by removing the jacket. Cleaning 
holes are also provided in the jacket to enable the 
water spaces to be washed out without the removal 
of the jacket. 

The pistons are hollow and water-cooled, and are 
stiffened with internal diagonal ribs which prevent | 
distortion. Self-springing cast-iron rings are used. 
The pistons are coned on each side of the boss, and | 
are secured to the rods by coned nuts. The arrange- | 
ment, which can be seen in Fig. 13, permits longi- | 
tudinal adjustment of each piston on its rod so that 
the rings may be made to work exactly edge to edge | 
with the ends of the cylinder liner. The piston rods 
are water cooled, the water connection being made 
through rocking pipes connected to the coupling 
between the front and back rods. Concentric water 
passages are formed through the rods, and the water 
service passes from the rocking pipes down the rods, 
through the pistons and back again: The piston-rod 
coupling is made of cast-steel in the form of two 
half-nuts which are bolted together over the 
screwed ends of the rods, the lower half coupling 
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being bolted to a slipper which runs on the slide 
carried by the distance piece. The main crosshead 
is of mild steel, the connecting rod pin bearings being 
of phosphor bronze, white metal lined, with wedge 
and screw adjustment. The connecting rod and 
crankshaft do not require description, but it may be 
mentioned that the crankshaft pin and webs are of 
cast steel in one piece, which is shrunk on the 
straight lengths of forged steel. 

As shown in Fig. 13 and in Figs. 18 and 19, each 
cylinder has one inlet and one exhaust valve at 
eachend. All the valves are of the mushroom type, 
the inlet valves, which are shown in Fig. 17, each 
consisting of a main inlet valve and a gas valve 
carried on the same spindle. The gas valve is 
flexibly attached to the spindle in such a way that 
both valves can close even if the seatings become 
unequally worn, so that back-firing and waste of 
gas are prevented. The exhaust valve is also shown 
in Fig. 17 and to a larger scale in Fig. 14. This 
latter figure shows a section at right-angles to that 
given in Fig. 17. The valve itself is not water- 
cooled, as experience has shown that with a properly 
cooled seat and casing entirely satisfactory operation 
is obtained with a non-cooled valve, and the arrange- 
ment has the advantage of eliminating some rather 
troublesome water connections. The exhaust valve 
box and seating are of a patented design and com- 
prise a separate outer casing, an inner casing and a 
walve seat, all of which are water cooled. The 
‘various water passages can be seen in Figs. 13 and 17. 
“The valve seat itself is in the form of an inverted 
U-shaped ring made of hard cast-iron, and is easily 
renewable, The joint between the valve seat and 
the top of the inner casing is in the form of two 
‘concentric spigoted circular rings and is made tight 
by a copper ring joint. The whole arrangement 
ensures efficient water cooling of all parts and ease 
of access for inspection and cleaning of the water 
spaces. The arrangement of the joint between 
the exhaust valve box and the cylinder is such that 
any leak of gas, or of water at the valve seat joint, 
may easily be seen. This is of importance, as an 
unchecked leak might lead to cracking of the 
cylinder. 

The valves are operated from a camshaft carried 
along the side of the engine and driven from the 
crankshaft through a layshaft and machine-cut 
gear running in oil baths. The camshaft and lay- 
shaft with the gear boxes can be seen in Fig. 18. 
The valves are operated by rods actuated by the 
cams, and a'single cam only is used for each pair of 
admission and exhaust valves, so that four cams 
only are required for the two, cylinders. _The cams 
are made of forged steel with hardened faces, and 
their operation is not affected in any way by longi- 
tudinal expansion of the engine. Governing is 
carried out entirely by throttling, throttle valves 
being placed in both the air and gas passages imme- 
diately before the valve boxes. The gas throttle 
valves for all cylinder ends are mounted on one 
spindle, and the’ air throttle valve spindles are 
connected to them so that all move simultaneously. 
The interlinkage is such that at light loads the gas 
is throttled more than the air, so that the quality 
as well as the quantity of the charge is modified. 
The supply of gas and air takes place during the 
whole of the suction stroke, and a thorough mixing 
is consequently obtained which is, favourable to 
complete combustion of the charge at the commence- 
ment of the power stroke. A handwheel control is 
provided in connection with the throttled valves 
so that the engines may be run at varying speeds 
depending on the blast requirements of the furnaces. 
Ignition is by low-tension current at 65 volts to 
70 volts. A distributing commutator at the end 
of the camshaft completes a) circuit through a 
solenoid at the appropriate moment. The plunger 
of the isolenoid, which is thus drawn in, moves a 
lever attached to the moving spindle of the 
ignition plug and so breaks circuit at the sparking 
points. The moment of ignition and the duration 
of contact of the brushes on the commutator 
brushes are capable of adjustment. The engine 
is provided with electrically-driven barring gear 
and arranged for compressed air starting. 

The air cylinder of the blowing engine consists of 
a simple éylindrical barrel spigoted into the air 
heads which carry the suction and delivery valves. 
The arrangemént is clearly shown in Fig. 13. The 





air heads are cast in halves and a large air belt is 
formed round the cylinder barrel by means of a 
cylindrical steel jacket fitted between them. Air 
enters the air belt from a suction chamber in the 
foundations and passes to the suction valves which 
are situated on the inner sides of the suction heads 
next to the belt, This suction belt is sealed so that 
the action of the engine does not induce pulsations 
in the atmosphere of the engine-room. The air is 
discharged from the blowing cylinder into an over- 
head receiver, clearly shown in Figs. 13, 18 and 19, 
whence it passes steadily to the blast main. When 
it is necessary to supply the blast furnaces with air 
above the normal pressure of 11 Ib, per square inch, 
two cylindrical vessels situated below the blowing 
cylinder are put in communication with the cylinder 
ends. These vessels, which can clearly be seen in 
Fig. 13, add to the clearance volume so that less air 
is drawn in at each suction stroke and the reduced 
quantity of air can be compressed to the higher 
pressure without any increase in the power of the 
engine. The same valves which control the extra 
clearance vessels are also used to put the cylinders 
to atmosphere to relieve the load when starting, 
or when it is desired to stop the blast temporarily 
without stopping the engine. These valves are 
shown in Fig. 13. The suction and delivery valves 
are of Galloway’s patented type and consist of steel 
dises formed with concentric annular slots. The 
valve is provided with three annular segments 
which act as light springs and suspend the valve 
between the cast-iron valve seat and the valve 
guard, both of which are multiple-ported. Small 
spiral springs working in recesses in the valve guard 
bear on the valve and ensure its efficient seating. 
The arrangement is shown in Fig. 16. 


(Z'o be continued.) 





THE SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


(Continued from page 265.) 


On the stand of Messrs. Gleniffer Motors, Limited, 
of Anniesland, Glasgow, there is a representative 
display of paraffin and petrol engines for motor 
boat propulsion. This firm have standardised their 
manufactures in two series, of which the first has 
cylinders of 6 in. bore and 8 in. stroke, while the 
other, a recent introduction, has dimensions of 
4} in. diam. and 5 in. stroke. 

The engine illustrated in Figs. 35 to 39, Plate 
XIX, is one of the latter type of 24/28 h.p. It is 
a four eylinder set with the cylinders cast in 
pairs and works on the four-stroke cycle. The 
cylinder heads are detachable and screw-down 
priming cocks are fitted to the top of each. 
The valves are of the simple mushroom type 
with nickel steel spindles and cast-iron heads. 
Renewable cast-iron guides are pressed into 
place in the cylinder casting for the accom- 
modation of the spindles. They are set at an 
angle of 35 deg. to the cylinder axis. Rocking bell- 
crank levers convey the motion from the cam shaft 
to the valves. These are provided with rollers on 
the cam end and with hardened screws at the 
valve end and are enclosed behind easily detach- 
able covers. The main bearings of the engine 
and reverse gear are of die cast white metal and are 
all mounted within the lower half of the crank case. 
They are interchangeable with those of the con- 
necting rod big ends. Machine-cut wheels constitute 
the timing gear and are enclosed in the forward 
end of the crank case by a separate cover. The 
governor is mounted on a frame which is bolted to the 
camshaft wheel and operates a sliding sleeve on an 
extension of the cam shaft. A small: lever takes 
its motion from a horseshoe washer in a groove 
on this sleeve and communicates it through a spindle 
and coupling rod to the throttle. 

The vapouriser used for the paraffin type of engine 
has the unusual feature that the throttle controls 
the main air inlet. Part of the air passes through 
a heater tube, after which it ascends through the 
choke tube, drawing with it the fuel from the jet 
and continues through the long vapouriser tube to 
the engine inlet. An automatic spring-held air 
valve is provided and has an oil dash-pot below and 





secured to it to prevent violent movements. When 


running on full load only a little of the entering air 
passes through the heater tube and a very rich 
mixture is consequently present in the vapouriser 
tube, which is also heated by the engine exhaust. 
The entering cold air from the valve mixes with the 
fuel vapour and reduces its temperature before 
passage into the engine. On low loads all the 
air passes through the heater. The temperature of 
the mixture is then lower than formerly, but owing 
to the partial vacuum in the system the oil is 
completely vapourised. 

The reverse gear is incorporated within the fly- 
wheel at the after end of the engine. It is of the 
bevel gear epicyclic type and put into and out of 
action by the motion of a sector whose arm has 
at its end a semi-circular sleeve which fits in a 
groove on the operating casing. A hand wheel, 
on the spindle of which there is a pinion, whose 
teeth gear with those on the sector, is mounted at 
the after end of the engine and used to give the neces- 
sary movement. When reducing gears are fitted, 
they are enclosed in a further extension of the main 
base. The double helical type running in ball 
bearings is the system adopted and the standard 
ratio of reduction is 24 to 1. On the stand of 
Gleniffer Motors, Limited, a similar set to that 
illustrated, fitted with glass inspection doors, is 
run by an electric motor to demonstrate the 
effectiveness of the lubrication system. 

The British Thomson-Houston Company, Limited, 
are exhibiting a typical range of the lighting 
and ignition apparatus manufactured by them at 
their Coventry works. The magnetos for engines 
having 1, 2, 3, 4 or 6 cylinders, are of the usual 
rotating armature type, but in the case of magnetos 
for the more powerful marine engines with 8, 9, 
12 or 14 cylinders. the windings are stationary and 
the rotor is completely devoid of wire. Magnetos 
of this kind, which are known as the “ Polar in- 
ductor type,” have the windings carried on a 
stationary laminated iron core built into the main 
body of the machine, so that a thoroughly strong 
and durable construction is obtained both from the 
electrica! and the mechanical point of view. Longi- 
tudinal and cross sections through a magneto of this 
type are reproduced in Figs. 40 and 41 on Plate XIX. 
The four salient pole-pieces of the rotor are magne- 
tised in an alternate sense by the permanent steel 
magnets which surround the machine. The passage 
of these pole-pieces past the core which carries the 
windings causes reversals of the magnetic flux 
through the core, and consequently the generation 
of a voltage in the coil. The flux reversals cause 
four sparks per revolution of the rotor. The 
primary winding is short-circuited, and is inter- 
rupted at suitable moments by the action of the 
contact-breaker, thus producing a high tension 
spark at the plug, which is, of course, connected to 
the secondary winding. In addition to magnetos 
the British Thomson-Houston Company are showing 
car-lighting generators of the permanent magnet 
type which are supplied either as separate units or 
combined with magnetos. 

The Degory No-jet Carburator Company, of 
93, Moore-park-road, Fulham, London, S.W.6, are 
showing a number of carburettors ranging from the 
smallest motor cycle size to what is claimed to be 
the largest carburettor yet made. The action of the 
Degory carburettor will be understood from the 
section on Plate XIX, Fig. 42. The petrol enters the 
float chamber through a needle-valve controlled by 
the float in the ordinary way. The main supply 
passes thence through the left-hand jet, and so to an 
annular passage surrounding the choke-tube. 
Radial holes connect this passage with the throat of 
the tube, so that the incoming air picks up the 
petrol at numerous points where the velocity of the 
air is highest and its pressure least. When the 
butterfly throttle is nearly closed and the engine 
therefore running slowly, the carburation of the air is 
effected by the right-hand jet, the fuel passing to 
the engine through an outlet opposite the throttle 
valve, the slight opening of which causes the fast 
moving air to pick up and vapourise the petrol. 


In the larger carburettors a multiple choke tube is‘ 


employed, seven or more throats being provided in 
parallel and the petrol led to each in a manner 
similar to that shown in the illustration we publish. 





The very large carburettor to which we referred 
above has an air pipe of 4}-in. bore, and there are 
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no less than 37 choke tubes in parallel, each with 
12 petrol holes, so that the fuel is brought into 
contact with the air at 444 points. This carburettor 
is designed to work with an engine having a cylinder 
bore of 24 in. and a stroke of 30 in. The Degory 
carburettor is stated to be extremely efficient and 
to respond at once to any variation in power required 
of the engine. Itis claimed to vapourise paraffin fuel 
without the use of heated air or any separate 
vapouriser, so that it is useful for the large number 
of marine and stationary engines which use paraffin 
as fuel. 

The Victaulic Company, Limited, of 28, Victoria 
Street, London, are showing various lengths of pipe 
coupled together with their special jointing arrange- 
ment in order to demonstrate the flexibilisy of the 
joint and its tightness under pressure. The joint, 
which we have previously illustrated, consists of an 
elastic ring of C section, which acts like a double 
cup-leather. The ends of the pipes to be coupled 
are pushed into the ring, which is then protected by 
an iron guard ring made in halves and engaging with 














below in connection with Fig. 48, and is fitted with 
ball or roller bearings throughout. It runs at 1,000 
r.p.m., being directly coupled to a 20-b.h.p. Dorman 
engine, shown at the front of the carriage in Fig. 46. 
As the power required to drive the compressor at full 
load is only 14 b.h.p. it will be seen that an ample 
margin has been provided. The cooling water 
circuits for the engine and the compressor are kept 
distinct, so that the compressor may be efficiently 
cooled while the engine works at a comfortable 
temperature. The weight of the plant complete 
with petrol tank, silencers, automatic unloading valve 
and all tools, is only 21 cwt., and the overall dimen- 
sions are shown in Figs. 43 and 44. Such a plant 
will drive three or four riveting or chipping hammers, 
or, alternatively, a couple of road-breakers. Several 
engaged on the latter work. are to be seen in the 
streets of London. 

A further exhibit of Messrs. Lacy, Hulbert and 
Co., Limited, which deserves notice is the electric 
air-blast apparatus shown in Fig. 47, Plate XIX. 
This consists of a small rotary blower of the sliding 
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shoulders on the pipes, so as to give longitudinal 
strength to the joint. On the stand is a sample 
Victaulic joint as used by the Metropolitan Water 
Board on a 36-in. water main from Westminster 
Bridge to Tooley-street, working at a pressure of 
130 lb. per square inch. It may be mentioned that 
in Glasgow the system is being used on 24-in. gas 
mains, and that the London & Pacific Petroleum 
Company have now about 40 miles of oil pipe, 
from 10 in. diam. downwards, jointed in the manner 
described. There are also more than 50 miles of 
compressed air mains in the North of England 
mining districts in which the Victaulic method of 
jointing is used. 

Messrs, Lacy, Hulbert and Co., Limited, of Bed- 
dington, Croydon, Surrey, are exhibiting several ex- 
amples of small air-compressors for various purposes. 
Figs. 43 to 46 on Plate XIX illustrate a portable 
petrol-driven air-compressor constructed by Messrs. 
Lacy, Hulbert and Co., Limited for steel construc- 
tion, road-breaking and contractors’ work generally. 
The makers were the pioneers of portable air- 
compressing plant in this country, and the machine 
illustrated represents the outcome of a long ex- 
perience in the design of such plants. The framing 
and wheels are of steel and the front axle is arranged 
to swivel about its centre. The compressor which, 
as will be shown by Fig. 43, is situated between the 
radiator and the air receiver, has a capacity of 
50 cu. ft. of free air per minute compressed to 120 Ib. 
persquareinch. It works on the principle explained 





abutment type mounted on top of an electric 
motor of 1 h.p., by which it is chain-driven. The 
purpose of the machine is to blow dust out of 
dynamos, motors and electrical apparatus generally. 
It gives a very powerful blast of air which can be 
directed on to its work by means of six feet of flexible 
hose provided with an insulated nozzle. The 
standard machine to give a supply of 110 volts 
D.C. or 220 volts D.C., weighs only 74 Ib. net, and 
being fitted with a handle for carrying, it is essen- 
tially portable. Motors for higher voltages or for 
single or three-phase current can be fitted if desired. 

In Fig. 48, Plate XIX, we illustrate another of 
the sets on the stand, namely, a motor-driven 
compressor capable of delivering 12 cu. ft. of free 
air per minute at a pressure of 100 lb. per square 
inch. The speed of the motor is 1,200 r.p.m. 
The bearings throughout the compressor are of the 
ball or roller type, but the particular feature of the 
machine and the reason why an extremely high 
volumetric efficiency can be obtained at so high a 
speed is to be found in the design of the cylinder. 
The latter has a series of ports at its lower end which 
communicate with the crank-case. As the piston 
descends it draws air into the cylinder in the ordinary 
way through an inlet valve at the top, and it also 
slightly raises the pressure of the air in the closed 
crank-case. At the bottom of its stroke the ports 
are uncovered by the piston, and the compressed 
air in the crank-case rushes through them into 
the cylinder, giving a “super -charging” effect. 


Machines of this type are built with a capacity 
ranging from 0-6 cu. ft. to 140 cu. ft. of free air 
per minute, and for working pressures up to 200 lb. 
per square inch. 

The Welin Davit and Engineering Company 
Limited, of 3, Lloyd’s-avenue, London, have, in 
addition to examples of their well-known davit gear, 
two very interesting exhibits on their stand. The 
first of these is the ‘ Arca”’ regulator which may 
be used for controlling temperature pressure, 
voltage, quantity of flow, or, indeed, any condition 
which is capable of being regulated at all. We 
illustrated and described the apparatus very fully 
in our issue of February 9 last, page 167, so that we 
need not now do more than remind our readers of the 
principle on which it works. Any variation of the 
pressure, temperature or whatever is to be con- 
trolled is arranged to alter the position of equilibrium 
of a delicately balanced lever, one end of which is 
being played upon by a small jet of water issuing 
from a nozzle. Any motion of the lever towards 
the nozzle, for example, restricts the flow from the jet 
and causes a slight rise of pressure in the water supply 
pipe. This pipe is connected to a diaphragm- 
chamber, and the rise of pressure causes the dia- 
phragm to move and to alter the position of a piston 
valve which controls the admission of the pressure 
water to a hydraulic cylinder. The actual work of 
operating a valve, moving a rheostat, or whatever 
has to be done, is performed by the hydraulic 
cylinder, any required power being, of course, 
readily obtainable. The thoroughly mechanical 
design of the apparatus, its extreme sensitiveness, 
and its freedom from delicate electrical contacts 
render it very attractive. 

Another exhibit of the Welin Davit and Engineer- 
ing Company Limited is the ‘“ Mox Briquette,” 
which is a small sheet-iron capsule containing a 
mixture of finely divided aluminium and iron oxide, 
which when ignited produces extremely rapid and 
intense heat. A pair of crossed slots are punched 
through one side of the capsule and through them 
is visible a covering of waterproof paper. To 
ignite the capsule a special match is pushed through 
the paper at the centre of the cross, penetrating 
into some powdered material which acts as a 
starter for the surrounding mixture. The projecting 
portion of the match is then ignited by being 
rubbed on a box and the contents of the capsule are 
immediately raised to a high state of incandescence. 
There are many uses for the briquettes, such as the 
heating of soldering irons, the rapid production of 
hot water, &c., but one important use is likely to 
be in connection with the starting of hot-bulb oil 
engines. For this purpose a briquette is placed in a 
copper container, the stem of which projects through 
the cylinder head into the combustion space, and is 
then ignited. Within 10 or 15 seconds the copper 
stem is hot enough to ignite the charge and the 
engine can be at once started. Nothing has to be 
unscrewed or screwed up again to hold the briquette, 
which merely lies in its copper pan, and is covered 
by a light lid when burning. No smoke or 
dangerous fumes are given off by the chemical 
action which takes place. It is impossible to ignite 
or explode the briquettes without the deliberate use 
of the special match provided. They can be put in 
an ordinary fire for an indefinite period without 
tanything happening, and even in a blacksmith’s 
forge they will not burn until the heat is sufficient 
to melt their iron capsules. 

Among the exhibits of electric welding equipment 
and accessories shown by Messrs. Alloy Welding 
Processes, Limited, of Church-street, Islington, 
London, there is a self-contained engine generator 
set of compact and well arranged design. It is a 
direct-current plant of the type giving the elec- 
tricity requirements at the starting of the are and 
also during its burning down in quite an automatic 
way. As it is necessary to have a fairly high 
voltage to strike the are and a comparatively low 
one to pass the required current through it once it is 
started, the generator is designed to have a markedly 
drooping characteristic. This is achieved by having 
some of the field coils acting against the others, and 
only energised when current is passing in the welding 
circuit. A great deal of success has been attained 
in the design of this type of generator, which is made 





to be self-stabilising, and its use has proved very 
serviceable in welding work where each operator has 
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ELECTRIC COIL-FORMING MACHINE AT THE OLYMPIA EXHIBITION. 


CONSTRUCTED BY THE MIDLAND DYNAMO AND MOTOR REPAIRS COMPANY, LIMITED, LEICESTER. 
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a separate generator set, as is commonly the case in 
outside repair work.. The great waste when large 
currents are controlled by the use of resistances is 
entirely obviated when 2 dynamo of this type is 
used 


The power unit in this standardised plant, shown in 
Fig. 49, page 293, is a petrol engine of 10 h.p. con- 
structed by Messrs. L. Gardner and Sons, Ltd., of 
Patricroft, Manchester. Beside the engine, which is 
erected on a welded steel frame base, are the petrol 
tank, radiator and fan. The 6-kw. generator is 
directly coupled to the engine, and has the droop- 
ing characteristic already referred to. At the end of 
the casing surrounding the plant, there is a control 
panel of steel plate on which the instruments, 
switch and shunt regulator are mounted, and through 
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which the starting handle shaft passes. The shunt 
regulator can,be set to the position suitable for the 
supply of the current requirements of any size of 
electrode, ranging from 50 to 200 amperes. The 
ammeter, voltmeter and‘ gauge for the oil pressure 
are situated above the regulator and the magneto 
switch and throttle control lever to each side. The 
handle of the single pole switch for the welding 
circuit is on the same panel as well as two Simmonds 
watertight plugs for the welding connections. The 
switch and shunt regulator are erected on the back 
of the control board. Steel plate doors are provided 
to close up the whole plant when it must be left on the 
site of a repair job, and there are receptacles inside 
the casing for tools, spares and electrodes. 

A.W.P. electrodes, the standard product of this 


] 


| 

! 

' 

i 

I 
EE ene ee ae 


~~. 
~ 














































—_> ) 


— ei Seto mM 


=-067 © @ 


wa &. 





Qjmweeefseft 2 ff @ & ee 


~ 


Seoaogenae@® =r © 


— 
i 











SEPT. 7, 1923. ] 


ENGINEERING. 


295 








firm, are shown in use on the stand. They are 
supplied to suit the requirements of welding work 
on the various types of iron and steel and some of 
the non-ferrous metals. Their use has been 
approved for ship construction and repairs by 
Lloyd’s Register, the British Corporation and the 
Bureau Veritas, after passing the prescribed tests. 
The Midland Dynamo and Motor Repairs Com- 
pany, Limited, of 64, Belgrave-gate, Leicester, are 
showing a@ new machine called the “ Quickway ” 
coil-forming machine, by means of which a boy or 
girl can make armature and stator coils of any 
ordinary size with ease and accuracy, The machine 
is illustrated in Figs. 50 to 55 on page 294, The 
drawings are a little difficult to follow in detail but 
the general method of operation can be understood. 
The pulleys at the base of the machine are driven 














Fie, 56. 





it rotates with it. The wire having been clipped in 
the manner described, the operator raises the sleeve 
which then engages by means of a dog-clutch casting 
carrying the pinions. The whole of the upper part 
of the machine then revolves, winding the wire in 
the form of a very elongated coil round the end- 
stops on the horizontal bar and the other adjust- 
able clips on the stretching heads. The clips are 
inclined as shown in Fig. 50, so that the wire is laid 
at an angle to suit the radial divergence of the 
armature slots into which it is required to be placed, 
After one turn has been wound the vice is moved 
out of the way, and the rotation of the machine 
continued till the requisite number. of turns are 
wound, The clips are then tightened so as to main- 
tain the rectangular section of the coil. Before the 
machine is re-started the dog-clutch is disengaged. 























Fie. 57. 


Fias. 56 anp 57. Comparator For Carckina Enp-Gauces; THe Prrrer GAUGE AND 
Precision Toot Company, Limitep, WooLWIcH. 


in opposite directions by means of open and crossed 
belts. According as one or other of the pedals is 
depressed by the foot of the operator, the corre- 
sponding pulley is caused to drive the worm shaft, 
and the central spindle is revolved in one or other 
direction by the worm gear shown. To the upper 
end of this spindle is fixed a spur wheel gearing with 
two pinions as shown in Fig. 50. Each pinion acts 
as a nut for a vertical screw, which carries at its 
upper end a cross head on which a pair of adjust- 
able clips are fitted. The screws are respectively 
right and left-handed, so that they move in opposite 
directions from the “ full-stretch” position shown 
in Figs. 50, 51 and 55 until they are opposite each 
other at the same level. When they are in the latter 
position the wire to be wound is temporarily clipped 
i @ vice, which is indicated near the left-hand 
end of the horizontal bar in Fig. 51. Before coming 
to the vice the wire is passed through a frictional 
straining clamp which keeps it taut during the 
winding process. Referring now to Fig. 50, a long 
sleeve will be seen surrounding the centre spindle 
and moyeable vertically by a lever and fork arrange- 


The depression of the pedal then causes the rotation 
of the gear only, with the result that the cross- 
heads are moved apart, stretching the coil into the 
familiar hexagonal shown in Fig. 55. Each coil 
leaves the machine completely formed and ready 
for taping. There is no. practical limit, to the size 
of coil which can be wound, and specially shaped coils 
can be made by suitable attachments. The machine 
is easy to set up for any particular size of coi], and 
as many as thirty complete and absolutely inter- 
changeable coils may be made per hour by an 
experienced operator. Machines of this type are 
in use in Portsmouth Dockyard, the shops of the 
South African Railways, and many other important 
works. 2 

Messrs. Nobel Industries, Limited, of Buckingham- 
gate, London, have a large display of explosives of 
various kinds suitable for duties ranging from heavy 
blasting work to charging sporting ammunition. 
Metal powders as used in metallic paints are also 
amongst their products, while many applications of 
“‘Necol plastic wood,” which is so useful for fillet 
work in patternmaking and moulding artistic 





ment. The sleeve is splined to the spindle, so that 


objects, are exhibited on the stand. The Premier 





Electric Welding Company, Limited, which is one 
of the constituent companies of Nobel Industries, 
Limited, are giving practical demonstrations, on 
another stand, of the ease and rapidity with which 
repairs can be effected by electric welding. An 
interesting application of their plant at sea was 
recently made in connection with the ss. Coronda. 
This vessel was carrying in its cargo a ‘“‘ Premier” 
portable engine-driven arc welding plant, for 
delivery to a customer in the Southern States, an 
expert operator for the set being amongst the 
passengers. During the voyage the low-pressure 
eccentric sheaf became loose, and before the trouble 
was located the keyway in the shaft had been very 
seriously injured. The Welding plant was taken 
out of the hold, unpacked, and used to repair the 
shaft, and after a delay of five hours the vessel was 
able to proceed. 

Messrs. Boulton and Paul, Limited, of Norwich, 
have a very striking example of their water elevator, 
which consists of an endless belt hanging in the 


| water to be lifted, and passing over a pulley at the 


top, by which it is driven, On the back of the belt 


|| is a cellular construction made by bending a strip 
| of zinc into zig-zag shape and riveting the alternate 


pockets formed by the bending, to the belt. The 
zinc in no way affects the flexibility of the belt 
which is kept taut by a heavy flanged pulley hanging 
in the bight. When the belt is driven, it carries up 
water in and between the cells, and discharges it 
as the belt runs over the top pulley. The water- 
elevator on the stand is 40 ft. high and runs quite 
slowly so that the efficiency of the cellular pockets 
in holding the water can be easily seen. By means 
of such an elevator water can be raised from depths 
as great as 300 ft., and quantities up to 20,000 
gallons per hour can be dealt with. The efficiency 
of the apparatus is quite good, a man being easily 
able to raise 2-8 gallons per minute from a depth 
of 220 ft. by his own power. The total absence of 
valves, stands, plungers or buckets is an obvious 
advantage, and the apparatus can be used in the 
dirtiest. or grittiest water without any chance of 
injury or danger of becoming clogged. 

The Pitter Gauge and Precision Tool Company, 
Limited, of Upper Market-street, Woolwich, are 
showing several cases of block gauges and slip- 
gauges in both English and metric sizes. The 
gauges made by this company are of such extra- 
ordinary accuracy and perfection that by “ wring- 
ing” them together in suitable combinations any 
size from 0-2 in. to 36 in. can be obtained in steps 
of one-tenthousandth of an inch. The accuracy of 
the size so obtained is within one-millionth of an 
inch. There would be 55 gauges in all in such a 
set, and by the use of a subsidiary set of nine more 
gauges, every size from 0:3 in. to 36 in. can be 
obtained on steps of 0-:00001 in. It is satisfactory 
to know that the perfection of these gauges, as certi- 
fied by the National Physical Laboratory, is at least 
as high as the very best grade of Swedish gauges, 
and we understand the price of the British made 
gauges to be less. In addition to block and slip 
gauges the Pitter Company make end measuring 
bars up to 36 in. long. The standard measuring 
bars are guaranteed true to length within one part 
in a million and are a product which is probably 
unequalled in accuracy by any firm in the world. 
They are about { in. in diameter with absolutely 
flat hardened ends, so that their accuracy is unim- 
paired. by indefinite use. For workshop use measur- 
ing bars are supplied, of which the accuracy is 
guaranteed within five parts in a million, the ends 
being flat and parallel within the same limits. A 
set of 12 such bars will give all sizes from 2 to 39 
in,, in steps of | in., using not more than two bars 
at once. Used in combination with a set of 36 
slip and. block gauges, all lengths from 2 to 40 in. 
can be obtained, advancing by steps of one ten 
thousandth of an inch, or a set of 380,000 true 
sizes in all, 

For measuring and compressing flat-ended bars, 
and standard block gauges, the comparator, illus- 
trated in Figs. 56 and 57, has been developed by the 
Pitter Company. This can be provided to measure 
differences of length to a millionth of an inch, and 
yet it is so simple. that any ordinary mechanic can 
use it without special skill or previous experience. 
It is, moreover, absolutely self-checking and does 





not depend upon any previous calibration for its 
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PROPELLER THRUST MEASURING DEVICE AT THE OLYMPIA EXHIBITION. f 
t 
MICHELL BEARINGS, LIMITED, ENGINEERS, NEWCASTLE-ON-TYNE. i 
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attached to the wall. On it is fitted a rotating _- a fs oa AN = 
table, which is flat and accurate to the order of a UN FORWARD. ml 
millionth of an inch. On a stout cylindrical bar IN ’,: sg 
fixed to the base and carried at its upper end by a N if 
small bracket not shown in the illustrations, is ar 
mounted the adjustable measuring head, illustrated re 
to a larger scale in Fig. 57. The horizontal member 
of the measuring head contains an extraordinarily N 
sensitive level tube, the holder of which has on its ee ee > HES » ‘i 
underside two steel balls which project through the \ fiz o 
containing tube. When the head is lowered on to . \N | A € }) Y a 
its work one of these balls rests on each of the rods Dr alt 
to be compressed, so that any difference in length : me me 
of the rods causes the level to tilt. The position of y, th 
the bubble is read in a mirror placed above the lt 
right-hand end of the tube. The mirror, which is 2 is = 
rv at an angle of bo deg., is ragitese: all over —s YY “i 
or two narrow horizontal nds which are left ye Seer EON L 4p Yj, 
clear, and it is so mounted that when viewed in a Ll /////// . 
horizontal direction, the scale which lies behind it is cer 
visible through the clear bands, while the reflection 3 the 
of the bubble is seen at the sides and between the g.62. SECTION C.C. - — by 
$ Le oes WiédcmccefldN—S|_ SiCi—>A YG : 
views of the scale. A level-tube curved to a radius Y Yy % NY EY Y 
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twentieth of an inch for a difference in length of one- yy Gh Wa eclee N the 
millionth of an inch, in the bars being compared. YY yy [ern ZEA ERS 
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after an observation has been taken the table is Y Yj UN WY YffV7h Bo] 
rotated through 180 deg. and the observation ys Uf Lj, Cilla ~ “ 
repeated, the total run of the bubble being taken Yj 
into account in the computation given above. The YU) tha 
rotation of the table and the cross-adjustments of (@032.¢) a 
the measuring head enable every portion of the ends tim 
of the bars to be brought under the measuring| /wllLive Garve shews Twisting Moment during one Complete Revolution Deduced from Indicator Cards. ~ An 
points. ane 71 nent peel e ADE? : r PA Mae Lice Y ? Obtained trom Flashlight Torsionmeter by 
An interesting exhibit at the stand of Michell! Zeered Ordinates paar debag ler ag 7 ~ Hy Thrust Indicator ing 
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Tyne, is a 7-in. thrust blotk fitted with a thrust- Scale of Twisting Moment 1= 375,000 In.Lbs. the 
measuring device. We reproduce in Figs. 58 and 59 ‘ Yt Scale of Thrust i= Pounds 
photographs of this exhibit, whilst its construc- Fig. 63. y 7 Lhd _ 
tional details are shown in Figs. 60 to 62. The / a Yn con 
Michell pads a, Fig. 60, to which the propeller thrust 7 gan ra : 7 ~~ mat 
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front in Fig. 58 the whole of the load can be trans- 
ferred to the corresponding pair of jacks, one pair 
taking the load when running ahead and the other 
in running astern. The hydraulic pressure is, of 
course, proportional to the thrust and can _ be 
read from the gauge shown in Fig. 58. This arrange- 
ment is that used on turbine-driven steamers, 
where the torque is steady. For steamers driven 
by reciprocating engines the gauge is replaced by 
an indicator, and the cards thus obtained make it 
possible to plot curves showing the periodic fluctua- 
tion in the thrust and to compare this with the corre- 
sponding fluctuations in the torque. The curves 
reproduced in Fig. 63 were obtained from a twin- 
screw steamer having triple expansion engines 
with cylinders 15 in., 23 in. and 38 in. in diameter 
by 30 in. stroke, developing 929 i.h.p. at 151 r.p.m. 
The propellers were 7 ft. 6 in. in diameter by 12 ft. 
pitch and with a projected area of 25 sq. ft. The 
torque shown by the solid line was deduced from 
the indicator diagrams, and that by the long dotted 
line from the readings of a flash light torsion meter. 


(To be continued.) 





INDUSTRIAL NOTES. 


WE referred on page 207 ante to-a visit to Russia 
of a number of business men. The visit was arranged 
by Becos Traders, Limited, and the members of the 
mission anticipated being able to lay the foundation 
for future business in the eountry. The members 
have now returned from Russia, and from the reports 
on their short visit which we have seen in the daily 
press they speak in glowing terms of the Russian 
Government, labour, financial possibilities, &. We 
believe many firms in this country would be interested 
in the extreme to know what will become, or, shall we 
say, what has become of all the British-owned works, 
plant and stores in Russia. We do not see that the 
members have made any reference to these points ; 
if they have gathered satisfactory data concerning them 
and would make them known, they would greatly 
relieve the minds of many British business men. 





The 55th annual congress of the trade unions 
opened at Plymouth last Monday ; we deal with Mr. 
J. B. Williams’ presidential address in an article on 
page 303 of the present issue. In the course of 
his address he stated that the past year had not been 
altogether a happy one so far as the co-operative 
movement was concerned. They had preached that 
this was akin to trade unionism, that it represented 
a more humane, sane and advanced form of relation- 
ship between employer and employed than the ordinary 
form of employment. They believed that to be true, 
but they wanted it to be true in substance and in fact. 
Unless, however, there was a broader view taken when 
differences arose than had been painfully evident in 
certain recent cases, there would be no alternative for 
the trade union movement but to replace advocacy 
by opposition. 

On Monday a resolution was passed, calling upon 
the Government to amend the Old Age Pensions Act 
so that all qualified persons may receive the full pension, 
irrespective of any income received from any other 
source. Another resolution was passed for increasing 
the State pension to the blind, without any age limit. 





The meeting on Tuesday opened with discussions of 
a political nature which are outside our scope, and 
should really be outside that of a labour congress also. 
There are many labour problems in this country which 
require settlement, and the time spent in dealing with 
the conditions of the German brothers, or ‘‘ Kam- 
erads,”’ to give them the name which once upon @ 
time they conferred upon themselves, is time lost. 
An idea of the difficulties to which we allude is afforded 
by the proceedings which followed at Tuesday’s meet- 
ing. These proceedings had reference entirely to the 
“ Back to the Unions”? campaign. The title given at 
the Congress to this part of the proceedings is entirely 
wrong ; the debates resolved themselves into heated 
altercations between leaders as to which unions any par- 
ticular groups of men should belong. One speaker 
complained that the rivalries of the unions were causing 
many men to stay outside the movement; these 
men, and probably many union members also, came 
to the conclusion that the multiplicity of unions meant 
the keeping of secretaries or officials in jobs. An 
illustration was quoted to the effect that the Workers’ 
Union was trying to disrupt the Transport Workers’ 
Union. On the other hand, the latter body was 
accused of trying to take members from other unions, 
and the question was asked as to how the Transport 
Workers’ Union could be entitled to members working 
in textile factories. The whole debate reveals the fact 








that the trade unions are in a state of chaos. This 
being the situation, what business have the “leaders ” 
—who are in complete disagreement among them- 
selves—to deal with foreign workers and with that 
absolute fallacy called ‘* internationalism.”’ 

The proceedings at the Congress meeting on Wednes- 
day included a discussion on the old-standing dispute 
between the National Sailors’ and Firemen’s Union 
and the Amalgamated Marine Workers’ Union; this, 
we understand, was referred back to the Disputes 
Committee. Another dispute dealt with. was that 
existing between the South Wales and Monmouthshire 
Mechanical and Surface Workers’ Union, a union 
which has recently become independent of the South 
Wales Miners’ Federation. In regard to this latter 
matter, the meeting endorsed the decision of the Dis- 
putes Committee, referring the application of the 
Surface Workers’ Union for affiliation to the Congress. 
The election of a general secretary to replace Mr. 
C. W. Bowerman is to take place later, but the meeting 
decided that the new secretary to be appointed is to 
devote his whole time to the work, at a salary of 750I., 
as against the 6001. now paid to Mr. Bowerman. The 
following resolution was then passed :—“ That in the 
interests of the trade union movement this Congress 
depreeates the organisation of foremen, supervisory, 
technical staff, and other such workers in bodies pro- 
moted and jointly controlled by the employers, and 
strongly recommends the organisation of this class of 
workers inside the movement. As to the form of 
organisation, the Congress is of the opinion that fore- 
mep, supervisory, technical staff and other such 
workers should be closely identified with the unions 
in the various industries by such arrangements as may 
be mutually agreed to between the unions concerned.” 
The organisations of foremen and other workers men- 
tioned in the resolution are therefore to be invited to 
form part of the trade union movement. Another 
resolution passed had reference to trade boards, and 
called upon the Labour Party to resist to the utmost 
legislation intended to carry the recommendations. of 
the Cave Committee into effect, and instructed the 
jeneral Council to press upon the Minister of Labour 
the opinion of the Congress in regard to the matter. 








According to the Birmingham Post, although no 
official statement was made after the York conference 
to which we referred in our last issue, it is understood 
that the Federation of Trades made it clear to the 
Boilermakers’ Society that the agreement with the 
employers dated March 22 had been signed on behalf 
of all the federated trades, including the Boilermakers’ 
Society, and that the expulsion of the boilermakers 
from’ the Federation was not in any way ante-dated, 
as the society had represented, but actually took effect 
on May 17. The result of the discussion at York, it is 
stated, was to leave the boilermakers in no doubt 
that the other shipyard unions looked tothem to observe 
the agreement which had been entered into while they 
were still members of the Federation. 





Statements made by officials at the Ministry of 
Labour go to show that the number of schemes for 
winter work which have been submitted indicate that 
more employment will be available for the winter than 
was originally contemplated, and that there is thus 
more hope -for the unemployed as well as for, men 
engaged in seasonal trades when the latter come to an 
end, The officials, it is reported, do not agree,to state- 
ments recently made according to which local authori- 
ties are not speeding up work as much as they might 
do. Local authorities, the Ministry officials add, have 
responded to the invitation of the Government to 
apply for financial assistance in respect of relief works 
to a most gratifying extent, and if on examination 
the schemes submitted are found to be worth referr- 
ing to the Department which makes the grants, there 
is every reason to believe that a great deal of work 
will be made available. It is claimed that the Ministry 
is doing its utmost to carry out all the promises made 
by Sir Montague Barlow in the House of Commons. 





MECHANICAL STOKERS FOR MARINE 
WATER-TUBE BOILERS.* 


A Few Results from Practical Experience with Mechanical 
Stokers Applied to Marine Water-Tube Boilers. 

By W. J. Muir, M.E. (Delft), Associate Member. 

Iv may be strange in these days of liquid-fuel-burning 
steamships to hear about experiments which have been 
carried out to investigate the possibilities of mechanical 
coal firing on board steamships. There is little doubt 
that liquid fuel has many advantages over ordinary 
bunker coal, but also one principal drawback, the price. 
The latter depends, more or less, on the quantity of crude 
oil which is found in different parts of the world, and it 
is certainly no secret that the quantity of petroleum 





* Paper read at the Summer Meeting of the Institution 
of Naval Architects, held in Holland,! September 5, 1923 








residue available for burning purposes is still somewhat 
limited. It is also no secret that several shipping 
companies which started a few years ago to use cil fuel 
have recently converted a number of ships again to coal 
burning. After this conversion difficulties were en- 
countered in some cases, owing to the labour necessary 
for hand firing, and for this reason attention has been 
drawn once more to the problem of mechanical stoking. 

It is generally known that this problem is not at all a 
new one, and during the last twenty-five years more than 
one shipping company has tried the application of 
mechanical stokers on Scotch boilers. It is also known 
that these experiments have never proved to be a 
complete success, so that at this date the words of Mr. 


Arthur J. Maginnis,* in his paper concerning ‘‘ The..., 
Advance of Marine Engineering in the Early Twentieth... 


Century,” delivered before the Institution of Mechar 


Engineers at Liverpool on July 28, 1909, may be regarded: ., 


as being still correct. It must be remembered, however, 
that this sentence more especially referred to experiments 
with mechanical stokers fitted in marine boilers of the 
Scotch type. 

Since the introduction of water-tube boilers | for 
ordinary mercantile steamships the situation has some- 
what changed, and it is only fair to say that the satis- 
factory results which have recently attended the use of 
mechanical stokers on steamships in Holland have been 
obtained with water-tube boilers, as it was possible to 
apply mechanical stokers of standard’ design, as used in 
land boilers. Two cases in which mechanical stoking has 
been adopted on board steamships will be dealt with 
more particularly in this paper, as the experiments with 
them were carried out by the author for the Royal &team 
Packet Navigation Company (Koninklyke Paketvaart 
Maatschappij) of Amsterdam. It may be of interest to 
know the reasons which have induced this company te 
investigate the possibilities of mechanical stoking as 
applied to steamships running on regular services in the 
Dutch East Indies, 

Up to 1921 a great number of the Koninklyke Paket- 
vaart Maatschappij’s steamships used petroleum residue 
as fuel, and it may be mentioned here that this company 
started burning liquid fuel in marine boilers as early as 
1900. It is also probable that nothing would have 
changed this practice if the price of Borneo liquid fuel, 
which in the earlier days of oil-burning used to be very 
cheap, had not gradually increased, until soon after the 
armistice the price reached such a height that it proved 
to be cheaper to burn native coal, even though in- 
convenient and more troublesome through the lack of 
skilled native firemen than to burn the ideal, but also 
most expensive, fuel. As the circumstances could not be 
altered the interest centred on the question of how to 
burn native coal so as to give the least trouble to the 
firemen with the best economic results. 

Concerning mechanical stoking, the prospects were not 
bright having regard to what had been achieved before 
by other experimenters, but as something had to be done 
it was considered to be safest to start with a mechanical 
stoker in combination with a water-tube boiler of the 
Babcock and Wilcox type, of which several had been put 
in the Koninklyke Paketvaart Maatschappij’s ships during 
the last ten years. The only difficulty was to decide 
upon the type of mechanical stoker to be tried, 

Amongst the many systems of mechanical stoking 
which exist nowadays a few appear to be particularly 
suitable for*water-tube boilers of the land type. These 
systems are:—A. The chain or travelling grate stoker ; 
B, the sloping grate stoker; C, the underfeed stoker. 
The types mentioned under A and B have perhaps been 
applied most, as giving the best economic results, 
whereas the ‘‘ Underfeed”’ type of stoker was at one 
time favourite for its simplicity and easy operation. 

For marine stokers the: first requirement is to be 
reliable, the second to be economic. This means that it 
should be possible first of all to work a marine stoker 
arrangement under any circumstances, even if the 
mechanical part goes wrong. In this last case the boiler 
must be free to be fired by hand. As the stokers 
mentioned under A and B are both of a type which 
cannot be fired by hand, the whole front being occupied 
by the feeding arrangement (hoppers and feeders or 
chain grate), there remained, only the stoker of type C 
which can be fired by hand through ordinary fire-doors. 
The advantages of mechanical stoking over hand stoking 
are too well known to necessitate discussion in detail, 
one of the principal economic advantages of the leading 
designs is that the fuel (if of a volatile nature) is 
coked before combustion, thus permitting the gaseous 
products, which escape from the coal, to be burned 
separately from the coke which remains on the fire-bars : 
this is a very important item, as the two components of 
the original fuel require different conditions for perfect 
combustion. 

After much consideration the Koninklyke Paketvaart 
Maatschappij decided to install a mechanical stoker of 
the ‘‘ Underfeed ” type into the main water-tube boiler 
(Babcock and Wilcox system) of two small cargo vessels, 
the Bintoehan and Parigi, of 1,200 tons and 1,500 tons 
deadweight capacity respectively. Both stokers have 
been supplied by the Underfeed Stoker Company, of 
London: the first one, placed on board the Bintoehan, 
being of the original standard design made by this firm ; 
the second one, on the Parigi, being somewhat modified 
after experience obtained with the first stoker. 

The following extract gives some of the practical 
results and the tests made during the trials with both 





* «<A detail of considerable importance to the boiler- 
room is that of the adoption of mechanical stoking of 
some description. This, like other subjects, has been 
the cause of numerous experiments and patents, but so 
far it cannot be said to be so satisfactorily solved as to 
ensure universal adoption, although the Henderson 
system has been largely used.” 
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ships. The general arrangement of the stokers may be 
seen from the drawing (see Fig. 1), which represents the 
arrangement as made for the Parigi. The stoker on the 
Bintoehan follows the original design, with the exception 
of the dump-trays, which for this ship were made single 
and without air spaces, no provision being made for the 
admission of any forced draught air supply to the ash 
pits. Also the fire-doors on the Bintoehan did not have 
the cooling device used in the stoker for the Parigi. As 
regards the design of the boiler on the Parigi, the average 
height of the water-tubes over the grate has been 
increased by 1 ft. 8 in., as compared with the height in the 
boiler of the Bintoehan, thus increasing the cubic 
onpnaity of the combustion chamber for reasons which 
will be explained hereafter. The position of the stoker 
front is not the same for both ships, as this front has been 
placed under the steam drum on the Bintoehan and in the 
rear wall of the boiler on the Parigi (see Fig. 2). The 
fuel used during the trials and also during the first 
voyage of both ships was South Yorkshire coal, which 
has much in common with the highly volatile native coals 
found in the East Indies, only being of better quality. 
The stoker arrangement consists of a hopper (A) which 
is filled continuously by hand labour with coal, of which 
the bigger pieces have to be broken into smaller lumps 


the whole length of the bars until it is discharged through 
an aperture at the other end of the bars into the enclosed 
air chambers (L), and passes from these chambers 
through the small air spaces between the bars to the 
fuel on the bars. It is obvious that by this arrangement 
the bars are kept cool by the air passing through them, and 
at the same time the air is heated before it enters the 
air chambers. The bye-pass, as shown in the drawing, 
to admit air from the air chambers (L) to the ashpits (F), 
was made for the stoker on the Parigi to ensure complete 
combustion of the fuel. This arrangement has not yet 
been applied to the first ship. The air-ports (M) over 
the trough have been made to admit secondary air into 
the combustion chamber, which arrangement is essential 
for perfect combustion of volatile coal, though it does 
not seem to be a general practice yet with marine water- 
tube boilers. The quantity of secondary air, depending 
on the fuel used, can be varied in this arrangement by 
means of a damper. 

SS. Bintoehan, tests a and b.—The results of these tests, 
as given in Table I, on page 299, show that at a rate 
of about 5 lb. per square feet of heating surface per hour 
of steam production the boiler efficiency is approximately 





through the hollow side-bars, which have no openings in | 25-26 lb. of coal per square foot of grate area per h 
their upper surfaces, so that the air has to pass along | which again was es of the relatively small ound vd 


in proportion to the heating surface (1: 42-5); the grate 
area in this case is taken to be the area of the grate-bars 
only, excluding the trough and the dump-trays. It will 
be clear that improvements could only be made here by 
increasing the effective grate surface, as has been done 
on the Parigi, by admitting air to the ash pits under the 
dump-trays, thus enabling the area of these trays to be 
included as effective grate surface. 

The practical results of the trial trips and the first 
voyage of the Bintoehan may be summarised as follows :- 

1. Constant steam pressure through constant steam 
production. 

2. Smokeless if not quite perfect combustion. 

3. Easy work for the firemen, consisting merely in 
continuously throwing small quantities of broken coal 
into the hopper and dumping the ash trays a few times per 
watch ; removing eventual clinker through the fire-doors 
if too big to be carried automatically to the dump-trays, 

4. No sticking of clinker to the side-bars. 

5. Equal depth of the fuel on the side-bars (3-4 in.), 
not affected by the rolling of the ship. 

6. Overheating of the fire-doors. 

7. Overheating and distortion of the dump-trays. 











<7. UNDERFEED MECHANICAL STOKER ARRANGEMENT FORS.SPARIG/ (KONINKLYKE PAKETVAART MAATSCHAPFLL OF AMSTERDAM) 
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before depositing into the hopper. From the hopper the 
coal is conveyed under the fire by means of a reciprocating 
sliding bottom (B), which runs the full length of the 
trough (C). As the coal rises from the trough it is 
distributed on the side-bars (D) and carried to the sides of 
the furnace until it is deposited at last on the dump- 
trays (E). This is performed by the action of the 
moving side-bars, which are made to rock or move 
alternately in a direction at right angles to the trough. 
The dump-trays are »perated by levers placed on the 
outside of the furnace, thus enabling the ash and clinker 
to be automatically and periodically discharged into the 
ashpit (F) underneath the cme. Py oo 

By means of these arrangements the stoker is not only 
self-feeding but also self-cleaning, which is of great 
importance with native firemen who have to work the 
fires in the tropics. Besides this the stoker is a perfect 
coker, as the coal is, for the greater part, thoroughly 
degasified in the trough before it is deposited on the side- 
bars. This is especially important with volatile coal. 
The sliding bottom is actuated by a steam motor (G), 
the number of strokes of wh'ch'may be varied from one in 
two or three minutes, to several in a minute, so that the 
rate of feed can be varied between considerable limits, 
which, of course, is necessary on board a 
The rocking bars also receive their movement from t 
steam motor through the agency of two spirals placed 
outside the furnace and two nuts connected to the cross- 
head (H) of the steam motor and moving along the 
spirals. Thus the reciprocation of these nuts will cause 
the spirals, and likewise the side-bars connected to these 
spirals, to rock to and fro. The dump-trays are operated 
by hand, which can be done a few times during each watch 
if necessary. . 

Of special interest is the distribution of air which is 
admitted through an aperture (I) at the bottom of the 
wind-box (K). From this box it passes upward along 
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65 per cent., which is certainly not a striking figure. As 
is shown in the accompanying table the most important 
losses haye been the thermal losses in the escaping gases 
(funnel losses), due to the heat which was still left in 
these gases after having passed the heating surface of the 
boiler. These losses amount to about 20 per cent., 
whereas the remaining losses (being the sum of the 
thermal losses by radiation together with the ash and the 
losses unaccounted for) represent about 15 per cent. of 
the original calorific value of the fuel. 

To reduce the funnel losses, which as a matter of fact 
never can be entirely avoided, the surplus of combustion 
air and also the temperature of the escaping gases should 
be kept as low as possible. The high temperatures 
stated during tests a and 6, however, should not be con- 
sidered in connection with the stoker only, as similar 
temperatures happen to exist in hand-fired Babcock and 
Wilcox boilers of the same construction. Investigations 
on several boilers of the same design have shown the 
author that improvements as regards this matter can 
be made only by the adoption of a variable secondary 
air jet of large capacity into the combustion chamber 
and by increasing the cubic capacity of this chamber. 

Concerning the remaining losses, if the insulation has 
been properly made (as on the Bintoehan), the loss 
through radiation should not exceed 5 per cent., which 
leaves 10 per cent. for the losses unaccounted for and the 
thermal losses in the ash and clinker. As these thermal 
losses are never very high it was plain that the losses 
unaccounted for on the Bintoehan had to be reduced 
considerably. The latter were found to be due partly to 
imperfect combustion of the gases and partly to imperfect 
combustion of the solid fuel on the side-bars. This was 
proved by analysis of the waste gases, which always 
showed the presence of one or more per cent. of unburnt 
gases (carbon monoxide), even with smokeless combustion, 
and by examination of the ash and clinker, which appa- 









8. Incomplete combustion of the solid fuel on the 
fire-bars. 

9. No difliculty with hand-firing if not steaming at full 
power. 4 

To these points it may be added, that the fan engine 
had to be used constantly as the small air spaces between 
the bars required a certain pressure in the air chambers 
to produce a sufficient air-blast through these spaces. 

‘S. Parigi, tests c to f—From the experience gained 
with the Bintoehan during the erection of the second 
stoker a few alterations were made to the arrangement for 
the Parigi, which have been already mentioned and which 
are illustratedin Figs. land 2. From the results, as given 
in Table I, it may be seen that under almost equal 
circumstances, as compared with the trials with the first 
ship, the boiler efficiency of the Parigi has been consider- 
ably improved. A comparison of the figures of tests b 
and d shows that for a steam production of respectively 
4-95 Ib. to 5 1b. of steam per square foot of heating surfave 

r hour the coal fired per square foot of grate area per 
nour was 24-7 Ib. for the Bintoehan against 18-2 |b. 
for the Parigi, this reduction being largely due to the 
increase of the active grate surface of the latter by 
arranging the dump-trays as secondary grates. By this 
arrangement it has been possible to burn the solid fuel 
on the side-bars almost perfectly, thus leaving practically 
no fuel to be lost with the ash and clinker. Another 
improvement is shown by the average temperature of the 
escape gases on the Parigi, as compared with the Bin- 
toehan, ¢.g., in tests b and d these temperatures were 
340 deg. and 290 deg. C., respectively, which means 4 
decrease of 50 deg. C. These temperatures, together 
with the average 60, percentages in the waste gases, 
account for the thermal funnel losses, which during tests 
b and d were 20-1 per cent. and 15-4 per cent., respec- 
tively. This improvement must have been due to the 
increase of the combustion chamber cubic capacity, 





rently could not be completely burnt. This must be 





each side of the — (C), and is discharged, partly 
through a number of holes into the trough, partly 


put down to the rather heavy rate of consumption of 


which affects the combustion of the gases in such @ 
way that practically no combustion takes place outside 
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TABLE I. 























Steamship Xe ee fe =a og Bintoehan. Parigi. 
Boiler system... oo “ef es x, Babcock and Wilcox. Babcock and Wilcox. 
Stoker system .. v, fs va Jé Underfeed. Underfeed. 
Heating surface, square feet .. ve rs 2,174-4 2,825 
Actual grate area, square feet o% a 1-7 70 

S./G.A. os - eld ae 42-5 33-2 
Average height of lower water-tubes over 

grate, feet .. ne 34 ne = 4-0 5:7 
Combustion chamber, cubic feet ot Se 240 400 
Dump-trays +s vd Sy Fi Single. Double, with air-spaces, 
Test a b e d e f 

8. Yorks, 8. Yorks. 8. Yorks. 8. Yorks. 8. Yorks. 8. Yorks. 

Coal ai ay" Hards. Hards. Hards. Hards, Hards, Hards. 
Quality of coal .. 7 mi ae ..| Fairly good. | Fairly good. Good. Good. Good, Good, 
Fixed carbon, per cent... od a Vd 54-15 59°38 56-54 569-63 59-63 59-63 
Volatile matter, per cent. , st re 31-86 32-91 31-80 30-89 30-89 30-89 
Water, per cent... ve o% ah wt 7°34 4:19 6 4-24 4-24 4-24 
Ash, per cent, .. ie sg <a ous 6-65 3+52 5-24 5-24 5-24 
Calorific value, as fired, B.T.U.’s per pound 12,430 13,570 12,620 13,230 13,230 13,230 
Duration of test, in hours we 7 Ht 11 16 22 17°5 145°5 190 
Average steam pressure, pounds, per square 

inch... é. a0 si ae ai 180 180 174 80 180 180 
Steam evaporated, totalin pounds .. ‘ 115,390 172,480 224,620 204,050 1,541,100 1,835,460 
Steam per square feet of H.S. per hour, pounds 4-82 4-95 4-4 5-0 4°56 4-15 
Coal fired, total in pounds = ai se 14,850 20,240 24,930 22,440 164,120 193,950 
Coal per square feet of G.A. per hour, pounds 26-2 24-7 16-2 18-2 16-1 14-6 
Steam per pound of coal (from and at 

100 deg. C.), pounds .. Bs; 4 it 8-45 9-28 10-1 10-13 10-4 10-4 
Ash removed during test, poun 7 bs 1,122 1,474 Not measured|Not measured 14,022 17,490 
Average COg in funnel waste gases, per cent... 11:6 11 11-4 12-2 11:8 12°5 
Temperature of funnel waste gases, in degrees 

Cc. Fai aa ve a ae 370 340 270 290 295 283 
Average air pressure at fan, inches 2 2 1 7/8 1 1 
Boiler efficiency, per cent. if mA Ww 64-5 64-8 75:5 73 75 75-7 
Thermal loss in waste gases, per cent. es 20-7 20-1 15°5 15-4 16-2 14-7 
Unaccounted for, radiation, ash, per cent. .. 14:8 15:1 9-0 11:6 8-8 9-6 
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the combustion chamber, and thus no heat is generated 
by the gases after they have entered the rows of water- 
tubes, a condition which permits of the reduction of the 
temperature of the escaping gases to a minimum. 

The improvement in combustion in the boiler of the 
Parigi may be seen from the figures indicating the 
remaining losses, which for tests b and d were 15-1 per 
cent. and 11-6 per cent. respectively. This improvement 
has been confirmed by the analysis of the waste gases, 
which on the Parigi only indicated traces of carbon 
monoxide, Tests e and f, which give the results recorded 
during the first voyage of the Parigi from Amsterdam to 
Batavia, demonstrate that the figures obtained during 





the trials c and d could be maintained on a long voyage. 
As regards the practical results of the stoker on the 
ss. Parigi, the trouble experienced in the first ship with 
the dump-trays and the fire-doors appeared to be wholly 
eliminated by the efficient cooling arrangement of the 
second ship. . 

A few words may be said about the records, which 
during the tests (e and f included) were taken by 
Specially selected men used to this kind of work and not 
belonging to the engine-room staff; every precaution 
was taken to prevent serious mistakes being made. The 
coal used was weighed continuously and the steam pro- 
duction indicated by water meters, was checked before 
and after the trials to ensure correct readings. Analysis 
of waste gases was made by Orsat tests as well as by 
permanent indicators. An illustration of the constant 
steam pressure which could be permanently maintained 





without the slightest difficulty is shown by the pressure 
chart of the Parigi, taken during the first voyage of this 
ship (August 27-28, 1922). For comparison a similar 
pressure chart of a sister ship, the Palima (November 29— 
30, 1922), has been added, a which may be seen the 
Periodic fall of pressure at the beginning of each new 
watch (12, 4 and 8 o’clock) (Figs. 3 and 4 above). 

The Bintoehan has been in regular service now for 
more than 18 months, and the Parigi for more than 12 
months, During this time no serious trouble has been 
experienced, and both stokers are reported as still 
working satisfactorily. 

Concerning the figures given in this paper as compared 
with other results, the author has found that 65 per cent. 
to 68 per cent. boiler efficiency with hand-fired Babcock 
and Wilcox boilers on 20-hour trial runs, with ordinary 
coal, may be considered as being a maximum for this 
type of hand-fired marine boiler on long voyages. 
Whether the application of mechanical stoking for water- 
tube boilers can effect any saving as a whole will depend 








on the circumstances. Certainly the mechanical stoker 
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has one outstanding advantage, viz., that it makes the 
shipowner almost independent of firemen. And this is 
perhaps the most important item, because if the results 
have to depend on the behaviour of the personnel it 
may in some cases be more economical to eliminate the 
human element by having a mechanical device doing the 
work and doing it constantly. 





Tae Royat Sanrrary Instirute.—The Royal 
Sanitary Institute has issued a pamphlet indicating 
the various lectures and demonstrations which are to 
take place during the autumn term. Forms of applica- 
tion and all particulars can be obtained from the Institute, 
90, Buckingham Palace-road, 8.W.1. 





PERSON AL.—It is anounced that the business of Messrs. 
Armstrong and Main, Limited, has now been completed. 
The name of the company has been changed to A. and 
J. Main and Co., Limited. All present branches will be 
retained, The firm’s Clydesdale Works in Glasgow and 
the Calcutta Bridge and Roof Works in Calcutta are 
fully equipped for dealing with the various classes of 
steel structural work: 





THE LATE Mr. Matcorm Hay.—Many in the steel 
and engineering trade will learn with regret of the death 
of Mr. James Malcolm Hay, at Bude, on the 19th May. 
Mr. Hay was almost throughout his whole life associated 
with Col. Vickers and Mr. Albert Vickers, 
He was appointed a Director of the Vickers Company 
in March, 1889, continuing at Sheffield until 1898, when 
he went to the Barrow works. Ten years later he 
retired, after a connection with the company extending 
over thirty-seven years. 





Wuitwortu Socrery.—The President, Dr. H. S. 
Hele-Shaw, has arranged the following programme for 
Tuesday, September 11, with the management of the 
International Shipping, Engineering and Machinery 
Exhibition, Olympia, London, W. Reception at 4.30 
p.m. by Dr. H. 8. Hele-Shaw, Chairman of the Committee 
of Experts; 4.45 p.m. tea; 7.30 p.m. dinner (morning 
dress). About 90 Whitworth scholars have intimated 
their intention to be present. The Hon. Secretary, 
Whitworth Society, c/o Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, 8.W.1, will be 
pleased to hear at once from any scholars who have not 
already received notice, 





TEMPERATURE MEASUREMENTS IN 
RUBBER TYRES. 


Two methods have been used for determining the 
operating temperatures of pneumatic tyres, The first 
method deduces the temperature in the rubber from 
the pressure-volume changes of the air in the inner 
tube; the method is laborious, only suitable for the 
laboratory, and gives merely average readings, which 
are sometimes as much as 60 deg. F. below the actual 
temperature of certain parts of the tyre body. The 
second method makes use of thermocouples. According 
to an article by Ellwood B. Spear and J. F. Spurdy, 
of the Goodyear Tyre and Rubber Company, Akron, 
Ohio, published in the August issue of Industrial and 
Engineering Chemistry, these couples were first inserted 
between the plies of the tyres when building; but the 
wires soon broke in service. The couple wires were 
then introduced, by means of an awl, into holes drilled 
into the tyre to depths of 1} in. maximum. Again the 
readings obtained proved too low, apparently because 
the contact area between the wires and rubber was too 
small, the heat being conducted away by the wires at 
a faster rate than it would be replenished by so bad a heat 
conductor as rubber. 

After many experiments the following device was 
adopted, The thermocouple is placed within a hollow 
cylinder turned out of hard maple wood, in which it is 
embedded in powdered magnesia. The 7 portion 
of the cylinder has a diameter of } in., the lower a 
diameter of } in., the upper end is closed by a plug of 
the same wood, through which the terminals of the 
copper-constantan wires pass; the lower end is closed 
by a copper disc which is soldered to the ends of the 
wires, forming a thermo-junction of comparatively large 
surface. The cylinders are inserted into holes drilled 
into the bore and the holes are plugged with rubber. 
With these devices it had been found that when the 
temperature of the tyre is 60 deg. F. at a depth of 0°2 
in., the temperature will be about 40 deg. at a depth 
of 2in. As the temperature of the rubber rises near the 
surface the gradients become steeper. When 300 deg. F. 
are reached outside, the temperature inside will only be 
about 85 deg. F. A correction of about 6 deg. F. has 
generally to Gs applied. When a reading is to be taken 
the rubber plug is removed after stopping the car, and 
the measurements are made as quickly as possible to 
minimise the influence of cooling; the correction men- 
tioned depends upon the rate of cooling. The drilling 
of the holes in the tread of a tyre to receive the cylinders 
of the thermocouples is said to injure the tyre less 
than might be expected ; holes have been drilled through 
nine plies of 12-ply tyres without materially shortening 
the life of the tyre. The method has been in use for a 
ay now; no premature separation of the plies has so 
‘ar been observed. 





STEEL BripcE ror Morocco.—H.M. Consul-Genera] 
at Tangier has forwarded to the Department of Overseas 
Trade a copy of a specification, in French, relative 
to a call for tenders by the Shereefian Government 
(Commission Générale des Adjudications et des Marchés) 
for a double-span steel bridge over the Oued M’da on the 
Tangier-Foz railway. No plansare available. The quan- 
tities are given as follows: Ist span of 12-6 metres, 
weight of materials 23,650 kilos. Second span of 26-46 
metres, weight of materials 72,600 kilos. A preliminary 
deposit of 2,500 francs and a final deposit of 5,000 francs 
are required. The adjudication takes place on October 
25. The specification (but no drawings) is available 
for inspection by United Kingdom firms at the Depart- 
ment of Overseas Trade, Room 50. 





Forricn Vistrors TO THE SHIPPING, ENGINEERING 
AND MacuHinery Exureition.—Mr. Frederic W. Bridges, 
Organising Manager of the Exhibition, writes to us as 
follows :—May I be allowed, through the medium of your 
journal, to issue on behalf of the President, Committee 
and Management of the Shipping, Engineering and 
Machinery Exhibition, a most cordial invitation to all 
overseas engineers and others in any way connected 
with the shipping, engineering and machinery industries, 
to attend the dinner to be given at the Exhibition on 
Thursday, September 13, at 7 p.m., in honour of overseas 
visitors at present in this country. I will be happy 
to forward tickets admitting both to the exhibition and 
dinner to all who apply up to the morning of the 12th 
inst. Mr. Bridges’ po is Avenue-chambers, 4, Vernon- 
place, Southampton-row, London, W.C.1. 





Lire-savInG APPLIANCES ON PassENGER VESSELS.— 
In an interesting and important paper read yesterday 
before the Institute of Marine Engineers at a meeting 
held at Olympia in connection with the Shipping, 
Engineering and Machinery Exhibition, Mr. Ernest W. 
Blocksidge reviewed the question of the provision of 
life-saving appliances on large passenger vessels. His 
conclusions were in general agreement with the recom- 
mendations of the Merchant Shipping Advisory Com- 
mittee which were dealt with in our issue of May 25 last 
on page 657. He suggested, however, that it was 
undesirable to continue to use the available space on the 
top deck of a vessel for the stowage of large rafts or 

mtoon lifeboats which could only be used after the vessel 
oe sunk and they had floated clear, expressing the view 
that the light form of buoyant apparatus which was imme- 
diately available for use on either side of the vessel 
would be preferable. The paper also referred to the 
importance of providing the greatest number of embark- 
ing stations permitted by the length of the vessel and 
to the high value of motor boats as a part of the statutory 


+ gen eam Several interesting examples of modern 
li Frames | equipment were illustrated and described in 
an appendix to the paper. 
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THE LATE DR. E. K. MUSPRATT. 


Tue death of the veteran chemical manufacturer, 
Edmund Knowles Muspratt, who died at Seaforth 
Hall, Liverpool, on Saturday, September 1, in his 
ninetieth year, will cause widespread regret and will 
cast a shadow over the coming British Association 
meeting owing to his activities in the earlier pro- 
ceeding; of the Association, and the fact that the 
meeting is to be at Liverpool. Dr. Edmund Muspratt 
was the last representative of the second of three genera- 
tions of the family, the founders of the alkali industry 
on the Lower Mersey, and eminent in the industrial, 
intellectual and political life of Liverpool and district. 

His father, James Muspratt, was born in Dublin 
in 1793 and died in 1886 at Seaforth Hall. He was 
apprenticed.to a druggist, but joined Wellington’s Army 
in 1812, and later served also in the Navy, but 

in 1822 he started the manufacture of prussiate of 
potash soda by the Leblanc process and sulphuric 
acid in Liverpool with so much success that two new 
works were soon opened at St. Helens and Newton. 
Together with C. Tennant, of Glasgow, he also intro- 
duced, in 1839, pyrites in the place of sulphur for the 
manufacture of sulphuric acid, and on the instigation 
of Liebig he founded chemical manure works in 1866. 
The elder of his two sons, James Sheridan Muspratt, 
was equally successful, but was not granted a long 
span of life; born in 1821, he died in 1871. He 
studied in Giessen and Munich, established and 
conducted a college of chemistry at Liverpool, and was 
author of a dictionary of chemistry, one of the first 
of its kind, which was published in two volumes in 
Glasgow in 1853. The German ‘‘ Muspratt, Encyclo- 
pidie der Technischen Chemie,’’ which Stohmann and 
Kerl subsequently compiled in seven bulky volumes, 
was based upon Muspratt’s work. 

Edmund Knowles Muspratt himself was the youngest 
son of James Muspratt. Born at Linacre, near Bootle, 
on November 6, 1833, he was educated at the Pestalozzi 
school of Worksop, at which particular attention was 
paid to science and modern languages, and went in 
1850 to Giessen to study chemistry under Liebig. 
Having become Liebig’s assistant in the small university 
of the Grand Duchy of Hessen, he took up physiological 
chemistry as a research subject and followed Liebig to 
the university of Munich. But the problems of 
industrial chemistry and of economics attracted him 
more strongly, and he returned soon to England to 
take up the management of his father’s works at 
Widnes and Liverpool. The works adopted the Weldon 
process for the recovery of manganese in the generation 
of chlorine from manganese dioxide and hydrochloric 
acid—the Weldon process was very important in 
those days, but has been superseded since by electro- 
lytic methods of chlorine preparation—as well as the 
Ludwig Mond’s process for the extraction of sulphur 
from alkali waste. Muspratt also tried the ammonia-soda 
process, in which many chemical manufacturers failed 
for various reasons until success was finally achieved 
by Solvay. The name of Muspratt and Eschellmann. is 
connected with a process for the preparation of 
potassium chlorate. By 1890 the works of Muspratt 
and Sons and of Muspratt and Huntley were, together 
with several others, incorporated in the United Alkali 
Company, of which Muspratt was vice-chairman at 
the time of his death. He was also chairman of the 
British Insulated and Helsby Cables, Limited. 

In these and in other appointments which he held 
Muspratt was less the active chemist than the adminis- 
trator and organiser, and he took a strong interest in 
the affairs of his birthplace and country. The Society 
of Chemical Industry, which he had helped to found, 
elected him its fourth president in 1885; the address, 
which he delivered when retiring at the Liverpool 
annual meeting in 1886, will remain a valuable record 
of the development of the chemical industry on the 
Mersey. He was president of the Liverpool Chamber 
of Commerce in 1875. In 1877 he became a member 
of the Liverpool Town Council, on which he remained 
till 1886; in this period fell the adoption of the 
Vrynwy water supply scheme for Liverpool, which he 
supported. In the years, 1889 to 1902 he was a member 
of the Lancashire County Council. Educational matters 
and the foundation of the University of Liverpool, in 
yarticular, were the chief sspirations of his later years. 

e had not forgotten that he had had to study metal- 
lurgy in the cellars of Owen’s College at Manchester. 
He spent 17,0007. on the building and equipment of 
the chemical laboratory of the new university, and ‘he 
always remained ready to assist by word and deed. 
He was Pro-Chancellor of the University for the period 
1903 to 1909, and the LL.D. degree which it conferred 
upon him in 1907 was well deserved. 

A man of wide interests, he came into: personal con- 
tact with many literary men. He was an advocate 
of Mill’s “ Political Economy,”* an ardent free trader, 
and sided with the North in the American Civil War. 
His one book—apart from papers—‘‘ My Life and 
Work,”’ is more entertaining and instructive on general 


questions than on the chemical industry. Mr. Muspratt 
married in 1860 Miss Frances Baines, daughter of 
Thomas Baines, who had been proprietor of the 
Liverpool Times. Muspratt was himself connected 
with the Liverpool press. A man of remarkable 
activity, he was able to attend meetings occasionally 
till last year. But blindness threatened him while he 
was writing his book, and he was much confined to 
his house during the last years. His wife died in 1910, 
leaving three sons and four daughters. Two of the 
sons, Sir Max Muspratt, Bart., now chairman of the 
United Alkali Company, and Mr. Horace Muspratt, a 
director of the same company, are maintaining the 
tradition of the family not alone as manufacturing 
chemists. 





“ROTATING DISCS OF CONICAL PROFILE.” 
To tHe Eprror oF ENGINEERING. 

Smr,—It has been pointed out to me that instead of 
using the method of successive approximation described 
towards the end of my article of last week, the direct 
algebraical method can be used if preferred. Thus, sub- 
stituting equations (3) and (4) in equations (5) and (6): 

44800 g + Aq + Bag= ot} = 7-96 x 103 + 
2-66 (44800 p- + A pi + Bpy) 
44800 q- + AQ + Bqg= oto= 2-85 x 105 — 
62-325 (44800 p. + Ap, + B po) 
(Ge U1 92 Pe Pi Po are not the same in both equations. 
They each have a certain value at the hub and another 
at the rim.) 

This reduces to : 

21050 + 3-323 A — 27-46 B=0 

12750 — 288-7 A + 23:00 B=0 

.. A= 105-6 B= 780. 
With this method, slide rule accuracy may suffice in 
many cases, but the use of four figure logs. is desirable. 

The method can also be applied when the profile 
consists of more than one cone, or where the hub, or a 
very deep rim, has been treated as a parallel disc. 

Yours faithfully, 
7 B. HopkmInson. 

Trafford Park, Manchester, September 3. 





LOCOMOTIVE COPPER STAYS. 

To THE EpIToR or ENGINEERING. 
Sir,—Recent researches on the subject of screw 
threads have opened our eyes to much that we had not 
hitherto considered of much importance. On ordinary 


and pitch are the chief elements on which to concentrate 
our efforts, keeping them within predetermined tolerances ; 
(3) that full and core diameters do not matter as long 
as they clear as between bolt and nut. 

This means that even on the highest grade of screwed 
work there may be and usually will be a certain slackness 
of “ fit,” and the nearer the screw and nut agree in pitch 
the more slackness there will be. Every engineer who 
has studied the latest developments in the manufacture 
and gauging of screwed work will concede these points. 

The knowledge gained on commercial bolt and nut 
work, however, is of no avail when we come to consider 
the requirements for copper stays. The slackness 
permissible, nay desirable, in bolt work is fatal in a 
copper stay as water could percolate through the space 
between the threads on the stay and in the plates. 
Riveting the head over may tend to correct this, but, 
owing to the alternations of stresses in working, can only 
serve to delay the leakage. Interchangeability is just 
as desirable in copper stays as in bolt work, but—and this 
is where our knowledge is at present deficient—the 
methods of securing interchangeability in the one cannot 
be used in the other. 

The three desirable elements in a copper stay are: 
(1) Water tightness; (2) uniformity of stresses on all 
stays; (3) long life. 

Is it possible to ensure these three and still make all 
stays interchangeable? There is room here for a very 
keen discussion before we can arrive at definite con- 
clusions. Water tightness is absolutely essential even 
at the expense of the other two items. Under present 
conditions it can be obtained by making one or more 
elements of the stay threads on the large side so as to 
make the stay tight in the two plates. This is reinforced 
by riveting the heads over. What is the result of this? 
(1) The threads are deformed on insertion and it is 
uncertain what this deformation is. It may lengthen 
or it may shorten the pitch, and when all stays are screwed 
home some may be in tension, some in compression. 
The result is a buckled plate and a short life for the stays. 
(2) The riveting of the heads may relieve or it may 
aggravate the stresses set up by assembling. In any 
case, when steam is raised the stays in tension will take 
all the load while those in compression will take little 
or no load. (3) If the stay is only tight because of the 
deformation of the threads on crest and root while the 
flanks are out of contact the operation of riveting will 
tend to make the threads still slacker, a condition that 
still further imperils the water tightness and decreases 
the ability of the threads to stand load. 

It would seem that all these objectionable features 
could be done away with, water tightness could be mado 
more permanent, uneven stresses could be avoided while 
the manufacturing end could be eased by widening the 
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bolt and nut work we have come to realise that “fit” 
is a quality that is not essential nor even desirable ; 
that to secure interchangeability and the maximum 
mechanical strength the only provisos are (1) that there 
shall be a definite but small clearance between the largest 
screw and the smallest nut; (2) that effective diameter 











tolerances, if certain changes could be made in the design 
of copper stays. If, therefore, the pages of ENGINEERING 
could be opened to a discussion of this subject the result 
should be a considerable gain to our knowledge and an 
increase in the efficiency of our locomotives. 

We think we know what the theoretical requirements 
are, but we are entirely in the dark as to the practical 
means to be taken to comply with them. We there- 
fore hope that those with more practical knowledge 
than ourselves will help to enlighten us and others by 
discussing this subject in your pages. The suggestion 
set up as a beginning of this discussion is as follows :——_ 

Copper stays should be threaded with standard dies 
to fine tolerances, but with a definite clearance in the 
tapped hole. 

The stay tap should have threads of similar form 
to the dies; this means that there will be no greater 
clearance on crests and roots than there will be on the 
flanks, 

The stays should be gauged by three separate tests, 
viz.: (a) full form “go”; (b) effective diameter “ not 
go”; (c) continuity of pitch. The type of gauge sug- 
gested for these tests is shown in Fig. 1. 

The slackness there will be between the stay and the 
plates under the above system of inspection to be 
neutralised by expanding the ends of the stay in the 
pints, either instead of or before riveting the heads. 

he expansion of the ends could be done as shown in 
the adjoining sketch, Fig. 2, by hammering two taper 
plugs into tapered holes and then riveting over in the 
orthodox way. By this means riveting could not pos- 
sibly slacken the stay as all threads would be engaged 
as tightly as possible first. The taper of the plugs 
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would be a matter of experiment. It should be coarse 
so that slight variations in drilling depth and plug dia- 
meter would not affect the endwise position of the plug. 

There may be unseen difficulties in this, but there 
is no doubt that there is room for considerable improve- 
ment from all points of view—cheapness of manufacture, 
efficiency in working and economy in replacements. 

It is hoped that those of your readers who are better 
informed.of the essentials required will give us the benefit 
of their views through the medium of your correspondence 
columns. 

We are, yours faithfully, 
ALFRED HERBERT, LIMITED. 

August 22, 1923. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Iron and Steel—A few optimists are to be met with 
among trade organisers in the steel and engineering 
branches, but the prevailing spirit for the most part is 
one of growing concern at the sluggish rate of recovery. 
Indeed, in certain sections, matters are definitely worse 
than they »were six months ago, and the condition of 
order books indicates that trying times are likely to be 
experienced during the coming winter unless an early 
improvement takes place. Shipbuilding requirements, 
for which Sheffield specially caters, are kept at a very 
restricted level, and though forges and foundries are to 
some extent benefiting from armament orders only 
partial employment is possible. Hope centres largely in 
the development of electricity schemes at home and 
abroad, and in the improvement of transport services in 
other directions, The half million pounds contraet 
placed with Metropolitan-Vickers, Limited, of Man- 
chester, by the Southern Railways will find a certain 
amount of work for Sheffield in the construction of 
motors. Very little that is favourable can be reported 
about special steel or high speed tools. Inquiries from 
the Colonies are perhaps a shade more numerous, but the 
percentage of these materialising in actual business is 
low. Uneven conditions obtain in soft steel. While 
some of the local plants are engaged at quite two-thirds 
capacity, others are standing idle, and this despite the 
fact that prices have been pruned so as to allow a 
minimum of profit. Some of the tool-making depart- 
ments are maintaining a substantial output in face of 
keen competition from America. Australia is a good 
buyer of light steel products. The cutlery trades con- 
tinue to absorb a big tonnage of stainless steel, principally 
for table knife manufacture. In raw and semi-finished 
materials, prices remain stationary, with a slightly firmer 
tendency induced by the restricted output. 


South Yorkshire Coal Trade.—Only the insistent call 
for best steams for export enables collieries to maintain 
rates at their current level. Home industrial users 
would eagerly welcome lower charges, but see little hope 
of inducing these while the Continental call continues 
so insistent. More slacks are available, but an even 
demand is maintained despite the slump in Lancashire 
buying. Cobbles and nuts are a moderate market. 


Coke deliveries to home users are again suffering from’ 


the strength of the shipping inquiry. Quotations :-— 
Best hand picked branch, 30s. 6d. to 32s. 6d.; Barnsley, 
best Silkstone, 26s. 6d. to 28s.; Derbyshire best brights, 
25s. to 27s. ; Derbyshire best house, 22s. 6d. to 23s. 6d. ; 
Derbyshire best large nuts, 20s. to 21s. 6d. ; Derbyshire 
best small nuts, 15s. to 16s.; Yorkshire hards, 21s. to 
23s.; Derbyshire hards, 20s. to 22s.; rough slacks, 
lls. 6d. to 18s. 6d.; nutty slacks, 10s. to 12s.; smalls, 
7s. to 98. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Another reduction in 
Cleveland pig-iron quotations has caused no surprise, 
but a feeling now prevails that a further fall will not occur 
at all events for some little time, with the result that 
customers show rather more disposition to negotiate 
for autumn supplies. Foundries are reported a little 
busier, and as they are understood to have only small 
stocks of pig-iron a little e ion of home trade may 
be looked for. Export ‘business is very quiet. No. | 
is now obtainable at 103s. 6d.; No. 3 g.m.b. is quoted 
97s. 6d. No. 4jfoundry is no more than 92s. 6d.; and 
No, 4 forge is down to 90s., at which figure a little 
mottled and white has also been purchased. All the 
foregoing quotations are f.o,t. makers works and f.o.b. 

ees, 


Hematite—East Coast hematite continues to be 
characterised by pronounced » and demand is 
reported fairly, both for home use and for shipment 
abroad. Output is now no more than sufficient for 
current needs. The minimum home and export price 
of Nos. 1, 2 and 3 is now 98s. .6d., and some makers 
are asking up to 100s. 


Foreign Ore.—Imported ore is lifeless with market 
Die a based nominally on 23s. c.i.f. Tees for 
st rubio, 


Blastfurnace Coke.—Durham blastfurnace coke keeps 
Scarce and is in the neighbourhood of 41s. delivered. 


_ Manufactured Iron and Steel.—There is slightly more 
mquiry for one.or two descriptions of finished iron and 
steel, but business matures slowly. Quotations :— 
C ommon iron bars, 12/.; iron rivets, 14/.; packing, 
8. 10s. to 111. 10s.; steel billets, 91. to 91. 58.; steel 
ship, bridge and tank plates, 91. 15s.; steel angles, 
91. 5s. ; heavy steel rails, 97. 10s.; and galvanised cor- 
rugated sheets, 191. 





_ Imports of Iron and Steel to the Tees.—Returns have | 


just been issued by the Tees Conservancy Commission 
giving detailed iron and steel imports to Teeside from 
Holland, Belgium, France, Norway, Sweden, Germany 
and coastwise, for the ten months ending August 31 last, 
as compared with the same time a year ago, and with 
the corresponding pre-war period of 1913-14. They 
reveal that the unloadings of pig-iron for the past ten 
months amounted to 11,035 tons, against 34,268 tons a 
year ago, and 312 tons for the pre-war period. Imports 
of crude sheet bars, billets, blooms and slabs for the 
months just ended reached 60,331 tons, as against 
47,197 tons a year ago and 33,646 tons for the pre-war 
period. Plates, bars, angles, rails, sheets and joists 
brought to the Tees during the past ten months are 
given at 10,315 tons, as against 5,528 tons a year ago, 
and 19,441 tons during the pre-war period. 


Shipments of Iron and Steel from the Tees.—Shipments 
of iron and steel from the Tees last month—includin 
8,204 tons of pig-iron loaded at ihionieepete--aenmnaial 
to 75,120 tons, 34,795 tons being pig-iron, 1,877 tons 
manufactured iron, and 38,448 tons steel. Of the 26,591 
tons of pig iron sent from the port of Middlesbrough 
23,819 tons went to foreign ports and 2,772 tons went 
coastwise, Germany again being the best customer 
with an import of 11,648 tons; whilst Denmark took 
2,526 tons; the United States 1,900 tons; Italy 1,800 
tons, and Scotland 1,665 tons. As regards manufac- 
tured iron, 1,150 tons went abroad and 727 tons went 
coastwise, the Straits Settlements being the largest 
buyers, receiving 314 tons. Of the steel shipped 30,430 
tons went overseas and 8,018 tons went coastwise, the 
srg customers being: India, 5,272 tons; New 

outh Wales, 3,930 tons; Cape of Good Hope, 3,209 

tons; Natal, 2,693 tons; Victoria, 2,578 tons; Japan, 
2,231 tons; Canada, 1,966 tons; and the Argentine, 
1,328 tons. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scottish Steel Trade.—There has been little or no 
¢e in the conditions prevailing in the Scottish 
steel trade this week. Makers continue to experience 
difficulty in securing fresh business, and orders on hand 
are not nearly sufficient to keep more than a section 
of the plant running. Not only is the home trade very 
poor and without any life, but export business is very 
searce also. No change having taken place in the ship- 
building industry the demand from that quarter is 
negligible, and while there is a certain amount of activity 
in structural sections and for galvanised sheets on export 
account the trade passing in black sheets is not very 
heavy. Prices are unchanged and are as follows :— 
Boiler plates, 13/7. per ton; ship plates, 101. per ton; 
sections, 9/. 15s. per ton: and sheets, 12/. 10s. per ton, all 
delivered Glasgow stations. 


Malleable Iron Trade.—In the malleable iron trade of 
the West of Scotland there is no improvement to report. 
Makers are still meeting with a very poor demand and 
the outlook is not bright. Neither home nor export 
orders are easy to obtain, and until the Ruhr position 
becomes easier improvement in business is bound to be 
slow. The price of ‘ Crown ”’ bars is steady at 12/. per 
ton, delivered Glasgow stations. 


Scottish Pig-Iron Trade.—A dull time still prevails in 
the Scottish pig-iron trade, and the demand is not suffi- 
cient to clear outputs with the result that stocks are 
increasing. Unless a change for the better comes along 
soon there is a possibility of several furnaces being 
damped down or blown out altogether. Prices have an 
easier tendency, and in the case of a favourable line 
producers are inclined to shade quotations. The follow- 
ing are the current prices :—Hematite, 5/. 5s. per ton, 
delivered at the steel works; foundry iron, No. 1, 
5l. 5s. per ton, and No. 3, 5l. per ton, both on trucks 
at makers’ yards. 


Scottish Pig-Iron Shipments.—The export of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 1, amounted to 1,008 tons. 
Of that total 914 tons went foreign and 94 tons went 
coastwise. For the corresponding week of last year the 
figures were 2,120 tons overseas and 88 tons coastwise, 
making a total shipment of 2,208 tons. 


Scottish Shipbuilding.—Depressing conditions are 
general in the shipbuilding trade throughout the country, 
and although many were hopeful that last week’s con- 
ference between the Federation of Engineering and 
Shipbuilding Trades and the Boilermakers’ Society 
would lead to some sort of arrangement which would 
tend to end the present dispute nothing satisfactory 
seems to have been arranged. The result is that the 
boilermakers lock-out continues and the yards remain 
idle. The prospects in the industry are very black just 
now and the oncoming winter is not being looked for- 
ward to with any hopeful feeling. With regard to 
output, the past month has been one of a disappointing 
nature. The total output of new tonnage was as follows : 


Vessels. Tons. 





The Clyde see re ee 1,865 
The Forth a es meee 150 
The Dee and Moray Firth ... 1 175 

1l 2,190 


The Clyde total was the second lowest of the year 
and only brings the year’s output to 148,276 tons, and 
for a similar output for the corresponding period we 
require to go back over thirty years. No new contracts 
were reported for the month of August, and the position 
in the industry at present is that unless the boilermakers’ 
dispute is settled soon even the little work now going 
on at the various yards will cease altogether. 
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NOTICES OF MEETINGS. 

TxE Institute or METALs.—Monday, September 10, 
to Thursday, September 13. Autumn meeting at the 
College of Technology, Sackville-street, Manchester. 
Monday, September 10, at 8 p-m., at Milton Hall, 244, 
Deansgate, Manchester. Second Annual Autumn Lecture 
on Subjects of Practical Interest to those Engaged in the 
Non-ferrous Metals Industry. ‘‘ The Use of Non-Ferrous 
Metals in Engineering.” By Lieut.-Colonel Sir Henry 
Fowler, K.B.E. Tuesday, September 11, at 10 a.m. 
at the College of Technology, Manchester. Papers to 
be read and discussed. ‘“ The Cause of Red Stains on 
Sheet Brass,” by Mr. E. A. Bolton, M.Se.; ‘‘ Note on 
Brinell Hardness Numbers,” by Mr. H. W. Brownsdon, 
M.Sce., Ph.D., F.L.C. ; “* The Behaviour of Metals under 
Compressive Stresses,” by Mr. W. I. Coe, M.Se.; ‘On 
the Measurement of the Change of Volume in Metals 
during Solidification,” by Mr. Hikozd Endo; “The 
Electrochemical Character of Corrosion,” by Mr. Ulick 
R. Evans ; ‘‘ The Constitution and Age-Hardening of the 
Quarternary Alloys of Aluminium, Copper, Magnesium, 
and Magnesium Silicide,’”’ by Miss Marie L. V. Gayler, 
M.Sc. ; “‘ Investigation of the Effects of Impurities on 
Copper. Part I—The Effect of Oxygen on Copper,” 
by Mr. D. Hanson, D.Se., Mr. C. Maryatt, B.Sc., and Miss 
Grace W. Ford, B.Sc. ; ** Experiments with Some Copper 
Wire; Cohesion a Function of both Temperature and 
Cold-work,” by Mr. Douglas H. Ingall, M.Sc. Note on 
** The Effect of Small Quantities of Nickel upon High- 
Grade Bearing Metal,” by Mr. A. H. Mundey and Mr. C, C. 
Bissett, B.A., B.Sc., B.Met.; “‘Stereotyping,” by Mr. 
A. H. Mundey and John Cartland, M.Se.; ‘‘ Hardness 
Tests on Crystals of Aluminium,” by Mr. Hugh O'Neill, 
M.Met. ; ‘“‘ A Dilatometric Study of the Transformations 
and Thermal Treatment of Light Alloys of Aluminium,” 
by Mr. Albert M. Porteyin and Mr. Pierre Chevenard. 

ote on “ Effects of Rate of Cooling on the Density and 
Composition of Metals and Alloys,” by Mr. R. C. Reader, 
Ph.D., M.Se.; ‘ Crystallisation Effect on Galvanised 
Iron Sheets,” by Mr. E. L. Rhead, M.Sc., and Mr. J. 
D. Hannah; “ Equilibrium in the System Gold-Zine 
(based on Investigations of Electrical Conductivity at 
High Temperatures),” by Professor P, Soldau. Visits 
to various works. Wednesday, September 12, at 2 p.m. 
Visit to Manchester Ship Canal. Thursday, September 
13, at 9.30 a.m. Visit to Chester. 


THe Insritution or AUTOMOBILE ENGINEERS.— 
September 19, 1923, at the Shipping Exhibition, at 
Olympia. 11.30 a.m., ‘ Reversing Systems of Large 
Marine Oil Engines,” by Miss V. Holmes. 2 p.m., 
‘‘Small Commercial Marine Motor Design,” by Arthur 
F. Evans. 4.30 p,m., ‘‘Small Marine Engine Design,” 
by Basil H. Joy. 





NOTES FROM THE SOUTH-WEST. 
CarvirFr, Wednesday. 

The Coal Trade.—¥or loading during the next fort- 
night supplies of most classes of coal are still freely 
available at prices which are dependent on the individual 
circumstances of buyer and seller. After this. salesmen 
are reluctant to accept fresh commitments at current 
values, while buyers generally are not disposed to pay 
higher levels. The hesitancy of operators in regard to 
forward business is due to the possibilities of the future 
caused by the Greeko-Italian trouble and the American 
anthracite miners’ strike position. The outstanding 
feature of the coal trade during the past week has been 
an advance of 9d. to ls. in freight rates to Italy, but 
even so, this has brought freights to West Italy up to 
only 9s. 6d. compared with an average rate of 12s. 104d. 
in March and 10s. in June. The increase was caused by 
an increase in the number of orders which came into the 
market for West Italy following the assassination of an 
Italian general and the crisis which arose with Greece. 
The news that the American anthracite miners had 
come out on strike also caused a hopeful feeling, but so 
far inquiries have come into the only market for odd 
cargoes. It must, however, be remembered that it was 
not until last year’s strike had been in progress quite 
two months that the Americans placed orders for Welsh 
coal in any quantity. As the winter months are close 
at hand it is, however, not likely that should the strike 
continue, that buying will be held off for so long this 
time though the requirements, unless the stoppage 
spreads to the soft coal men, are not likely to be as 
heavy as they were last year. Still it would not require 
a@ vast amount of new business to send prices up for, 
notwithstanding the apparent day to day inactivity on 
the coal market, exports keep up fairiy well as regards 
volume which signifies that collieries must be pretty 
well sold on contract account and thus have not a great 
deal to offer on the market. For prompt loading best 
Admiralty large coal is round 30s. with best drys at 
the same figure, but second class Admiralty and dry 
large can be secured at 28s. with small concessions 
possible for spot loading. The leading Monmouthshires 
range from 27s. to 29s. Smalls of practically all classes 
are in plentiful supply. Coking sorts command from 
228; to 23s., with best bunkers from 19s. to 21s., and the 
inferior grades from 14s. up. Coke is a quiet market 
at 40s..to 50s. for export, and patent fuel, too, is inactive 
at 308. to 33s. 





TreLEGRAPHIC ADDRESSES.—The 1923 midsummer 
supplementary issue of Sell’s Directory of Registered 
Telegraphic Addresses, with telephone numbers and 
special classified trades list, is now available. It can 
be obtained from Business Directories, Limited, 8 and 9, 





Johnson’s-court, Fleet-street, E.C.4. 
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THE: “VICKCEN” CENTRIFUGAL OIL SEPARATOR 
CONSTRUCTED BY MESSRS. BRITISH SEPARATORS, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 309.) 
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Rotts—Royce Agro Eneres.—In view of the extreme 
importance of reliability in aero engines it may be of 
interest to call attention to the results obtained between 
October 1, 1922, when the various air lines on the London- 
Paris route commenced to operate under the Govern- 
ment subsidy scheme, and July 31 last. In this period 
the number of engine trips made on the route in question 
was 1,212 and the number of engine hours flown was 
3,380, while 5,077 passengers were carried and the total 
mileage covered was 278,000. Rolls-Royce engines are 


exclusively employed on this service and Messrs. Rolls | 


Royce, Limited, inform us that, for the whole of the 





period referred to, no failure resulting in injury or loss 
of life to passengers has been recorded. This fact is 
certainly good evidence of the high degree of reliability 
and endurance achieved by the Rolls-Royce engine. 


INSTITUTION OF THE RuBBER INDUsTRY.—This institu- 
tion has issued a folding card giving the dates of meetings 
and the titles of the papers to be read at them for the 
London, Manchester and other sections. The address of 


the Institution is Faraday House, 10, Charing Cross- 
' road, W.C.2. i 
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TRADES UNIONISM. 


In the last two years trade union organisations 
in this country have lost some two million members 
and the rate of loss is still rising. To outsiders this 
would appear a serious matter, but little or no 
attempt to deal with it was made in the President’s 
address to the fifty-fifth Trade Union Congress 
which opened at Plymouth on Monday last. This 
omission is illustrative of one of the serious weak- 
nesses of official labour. Mr. J. B. Williams, the 
President, certainly. pointed out that the Congress 
was attended by 702 delegates, representing 
4,369,268 trade unionists, as compared with 560 
delegates, representing 2,232,446 trade unionists 
attending the Manchester meeting in 1913, but he 
avoided any examination of the causes of the serious 
falling off in membership of the last few years. It 
is certainly usual for the president of any organisa- 
tion, in his formal address to it, to refrain from 
important criticism and to look at its activities 
with optimistic eyes, but there are probably few 
presidents outside labour circles who would be able 
to treat: the membership losses which trade unionism 
is sustaining in the incidental way which apparently 
contented Mr. Williams. 

We do not know whether the latest President 
of the Trades Union Congress did not find it 
necessary, or did not find it. possible, to explain the 
present-day loss of trade union membership, but 
the matter appears of sufficient importance even 
to outsiders to merit a little examination. The 
falling-off may certainly partly be explained by the 
state of trade and the present widespread unem- 
ployment. Similar conditions have always led to 
similar losses. It must also be remembered that 
many unions achieved greatly swollen membership 
during the war, and that a readjustment between 
the total membership of any craft. union and the 
normal total work available for that membership 
had sooner or later to be made. It is not possible 
to estimate matters of this kind quantitatively, 
but it seems probable that after making full allow- 
ance for these two causes there still remains a very 
large falling-off on membership unaccounted for. 
We suggest that this balance may not be un. 





connected with the present political policy of most 
of the unions. 

Mr. Williams, in his Presidential Address, stated 
that the decision taken by the Trades Union Congress 
at Plymouth in 1899 to create a political wing of the 
Labour movement was the most important action 
ever taken in that town and surpassed the sailing 
of Drake to defeat the Armada, or to the setting- 
out of the Pilgrim Fathers. This again is a matter 
which we find it difficult to estimate quantitatively, 
but there can be no question but that the decision 
has been of serious importance to Labour. So much 
is this so that the word “Labour” has come to 
have an almost entirely political significance in 
every-day usage. Whether this is, or is not, a 
good thing in itself is a matter of opinion, but if 
the majority of trade unionists are not satisfied 
that their unions should be mainly political organi- 
sations the great decision made at Plymouth may 
ultimately lead to the break-up of the unions as we 
now know them. 

With the population of this country constituted 
as it is, Labour representation in Parliament is 
both desirable and inevitable, but the present close 
connection between such membership and the 
trade unions is neither desirable nor, in our opinion, 
inevitable. Some connection there probably must 
be, but the more trade unions can confine them- 
selves to their original business of watching the 
interests of labour in industry and can bring them- 
selves to leave politics alone the more effective they 
are likely to become. The predominant place 
which politics have taken in trade union activities 
was illustrated very clearly by Mr. Williams’ 
address, which was largely concerned with the Near 
East, Air Force expenditure, the Italian-Greek 
crisis, and other subjects which seem to have 
singularly little relation to trade unions and the 
wages and working conditions of the working man. 
This preoccupation with outside affairs can hardly 
be explained by any lack of trade union matter 
requiring comment and discussion in a year which 
covers the fall in membership we have referred to, 
the boilermakers’ strike, the revolt in the dockers’ 
union, and the present unemployment. 

One of the serious features of this preoccupation 
with politics is that false interests and false values 
are introduced, and the real problems facing labour 
are forced into the background. No better nor 
more insistent examples of the problems ‘which 
organised labour must tackle if it is to survive 
could be found than those furnished by the dockers’ 
revolt and the boilermakers’ strike, and a leader- 
ship which is incapable of facing, or afraid to face, 
such questions can lead to no effective goal. We 
are aware that individual unions are jealous of 
their autonomy and status, and that the Transport 
and General Workers’ Union would listen with 
impatience, if at all, to any comments on their 
recent activities from a member of the Musicians’ 
Union, even if he is temporally a Trades Union 
Congress president, but it was in no way necessary 
or desirable that Mr. Williams should have entered 
into the merits of any particular trouble or dispute. 
The question of trade union discipline is a general 
one which must: be fairly faced if official trades 
unionism is to attain the status which is desirable. 
The present state of affairs is simply one of muddling 
along, and allowing revolts and undisciplined actions 
to settle themselves in the best way they may 
at serious loss to trade union funds and status and 
to the country at large. 

The present undiscipline is certainly traceable 
in considerable measure to the political activities 
of the unions, These breed the idea that any 
trouble is best met by political action, and that 
unemployment and a falling standard of living which 
affect labour so acutely, instead of calling for 
fair examination, are best met by criticism of what- 
ever Government may be in office and general 
comments about the construction of society. A 
fair and impartial examination by the Trades Union 
Congress into the effect of the boilermakers’ revolt 
on the funds and unemployment percentages of 
other unions is, we are afraid, too much to ask for, 
but the elected representatives of labour should 
surely be able to discuss the question of trade union 
discipline in general terms and at least tentatively 
examine methods of dealing with it. A real 
attempt of this kind would do much to stabilise 
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the unions and would improve both their status 
and their strength. A body which appears to be 
mainly occupied with vague political activities 
cannot be surprised if its individual members are 
apt to estimate lightly the importance of the real 
duties which it itself neglects. The more the unions 
stick to their own business and discharge it effectively 
the less trouble will they have with their own mem- 
bers. 

An effort of this kind would also do much to 
check the fall in membership. There is an idea 
abroad that labour leaders have to go pretty well 
where they are pushed, and the proceedings of some 
of them suggest that they themselves agree. Some 
individuals, and notably Mr. Thomas and Mr. 
Bevan, have never failed to be outspoken when they 
thought it necessary, but something more than 
isolated and individual effort is required. It is 
a mistake to suppose that a union which demanded 
and enforced obedience to its rules and recognition 
of its engagements from its members would be a 
weak union. On the contrary it would be strong. 
The average man has little initiative and prefers 
to be ruled. With the present jealousy and com- 
petition between unions it is difficult for any but 
the strongest bodies to act towards their members 
always as widely as they might, but if trades union- 
ism generally at its annual congress could see its 
way to devote its time to a proper consideration 
of the internal questions which are its real problems, 
a basis might be laid on which the unions could 
build up an authority and a standing greatly in 
advance of any they now possess. There is nothing 
impossible in a union attaining an authority and 
status which no individual member would think 
of questioning and which would attract the worker 
who is now alienated. Such a position can, how- 
ever, only be attained by a devotion to trade 
union matters and a very material slackening 
of the political connection. 








THE PROGRESS OF AERONAUTICAL 
RESEARCH. 


WHILE the value of research work in industry is 
now more generally realised than was formerly the 
case, the business man, as a rule, is still inclined 
to regard expenditure on it as wholly unproductive 
unless it is directed towards the solution of some 
specific problem of immediate importance. He has 
little sympathy with fundamental research work 
which will certainly occupy much time and may, or 
may not, yield useful results. Yet it is on this 
latter class of work that real progress depends, 
and this is particularly true in the case of aero- 
nautics, the fundamental principles of which are 
still only imperfectly understood. 

The report of the Aeronautical Research Com- 
mittee, which has just been published for 1922-23, 
records continuous progress, although it refers to 
no feature of outstanding importance as having 
resulted from the year’s work. The Chairman, Sir 
R. T. Glazebrook, again draws attention to the 
small proportion of the total vote for supply and 
research which is allotted to fundamental research. 
He points out, what will be obvious to all who have 
studied the subject, that the results of research 
cannot usually appear in production until some 
years later, so that the effects of inadequate provision 
will be felt not so much at the present time as in 
future years. The Committee, as a whole, con- 
sider that the best results to the State would accrue 
from the retention of the services of the technical 
staffs at the various research establishments, with 
adequate provision for; mechanical staffs and 
material. Expenditure incurred in this direction, 
they consider, would be more profitable than that 
involved in giving prizes in connection with com- 
petitions which represent only limited lines of attack 
on the problems of flight. 

The most important part of the Committee’s 
work concerns the research programmes in hand 
at the Royal Aircraft Establishment and at the 
National Physical Laboratory, and while full use 
has been made of the equipment at the latter, the 
curtailment of the staff for running the wind 
channels at the first-mentioned establishment has 
retarded the progress of some of the investigations. 
Safety being a primary consideration in flying, a 





considerable amount of model-and full-scale work 
has been carried out in connection with the 
stability and control of aeroplanes. The deter- 
mination of stability derivatives on complete models 
has been continued at the National Physical 
Laboratory, and from this, and other model work, 
full-scale research on control above the stalling 
angle has been made possible. For further full- 
scale research work, three two-seater biplanes are 
to be constructed for purely experimental purposes 
and two of these machines have already been ordered. 
These machines will first be used for experimental 
flying at attitudes above the stalling angle, and 
they will doubtless add materially to existing 
knowledge of the problems of stability and control 
under such conditions. Having been specially 
designed for research work they will doubtless be of 
great value for the investigation of other problems, 
and since three machines will be available it will 
be possible to keep one of them continuously in 
use while the others are undergoing repairs or 
modifications. 

Other aerodynamic work referred to in the report 
is that on scale effect which has now advanced suffi- 
ciently to enable the Committee shortly to review 
the whole position and to bring up-to-date the report 
on the subject issued some five years ago. Atten- 
tion has also been given to the matter of sound 
production by airscrews and to the application of 
the Prandtl theory to aeroplane wings and airscrews. 
Some work on seaplanes has also been carried out, 
and, in the current year, it is proposed to commence 
a programme which will include the investigation 
of the stresses in hulls when alighting or travelling 
on the water, the investigation of methods of 
construction and structural design, and an investiga- 
tion of the effects of steps and loading on stability. 

The work. on engines has included some tests on 
engines of foreign design and construction, and 
although one of the engines tested was found to 
have an exceptionally low fuel consumption, the 
causes for which are being investigated, it is interest- 
ing and satisfactory to note that the engines gener- 
ally had a greater weight per horse-power than 
average British engines of the same period, and 
were not superior from the point of view of relia- 
bility. The research on detonation is being con- 
tinued, and experiments are being made at the Royal 
Aircraft Establishment on a single-cylinder direct- 
injection engine for using heavy-oil fuel. An im- 
portant feature of the year’s work has been the 
arrangements made for co-operation with various 
universities and engineering colleges in the matter 
of engine research. A single-cylinder engine unit 
suitable for research work has been designed by 
Mr. H. R. Ricardo, who is a member of the Engine 
Sub-Committee of the Aeronautical Research 
Commitee, and these units have been supplied by 
the Air Ministry to Cambridge and Durham Uni- 
versities. A universal test bed has also been 
supplied to the Manchester University, and all this 
equipment will be used for various researches under 
the direction of the Sub-Committee. The City and 
Guilds (Engineering) College also possesses a 
Ricardo set and will co-operate in any general plan 
of research. 

Another Sub-Committee is entrusted with the 
investigation of accidents, and, as a result of their 
experiences, have come to the conclusion that the 
stoppage of the power plants is one of the most 
frequent initial causes of accidents to aeroplanes. 
Stoppages have been caused by broken pistons and 
cylinders, valve mechanisms, &c., but about 25 
per cent. of those recorded were due to compara- 
tively minor faults in the petrol system and a con- 
siderable proportion to defects in the ignition 
arrangements. The elimination, as far as possible, 
of such involuntary stoppages is thus a matter of 
primary importance both to the Royal Air Force 
and to the aerial transport firms, and, with this 
object in view, a recommendation has been made 
to the Air Ministry that a group of technicians 
should be appointed for the sole purpose of investi- 
gating the power plant stoppages which occur at 
the various Air Force stations. It is thought that 
this course would result not only in a reduction in 
the number of machines and engines written off on 
account of accidents, but would also direct atten- 
tion to the more urgent problems and tend to assist 
in their early solution. 





The prevention of fire, both in the air and after a 
crash, is obviously a matter of the utmost import- 
ance, especially in connection with the development 
of civil aerial transport, and is therefore a subject 
that falls well within the scope of the Committee’s 
investigations. The Sub-Committee which deals 
with this branch of the work, has reported to the 
Air Ministry on the arrangement. of petrol systems, 
pointing out that simplification:of seme of the 
systems in use would not. ‘only reduce*the risk of 
fire but also render the power plant ‘less ‘liable to 
stoppage. In the case of certain multi-engined 
aircraft, it is suggested that: simplification ‘would 
result from the use of a gravity feed and a common 
collector ‘box and also from’ the ‘placing of the 
petrol pumps inside..the -tanks, ‘The: \gravity-feed 
system is considered always to be preferable to any 
form of pressure feed, andthe introduction of safety 
valves, or bursting discs, in‘all pétrol tanks is also 
advocated. The fire risks and lability to stoppage 
arising from the use of petrol-resisting tubing and 
soldered joints in petrol pipes are said to be high, 
and there is some risk from the use of the newer 
form of tubing known as, “ Petroflex”’ in which the 
petrol-resisting material is gold-beatexs”’ skin. 
All-metal pipe lines are therefore corisidered to be 
preferable to any other. form of piping for the 
petrol-system. Experimental work is now in 
progress with the object of reducing the tempera- 
ture of the exhaust pipe, and also to determine the 
correct size of safety vent pipes for petrol tanks. 
A light fireproof bulkhead has been designed and 
tested at the Royal Aircraft Establishment with 
satisfactory results. 

Other branches of the Committee’s work are 
concerned with meteorological problems and matters 
relating to aerial navigation, as well as with the pro- 
perties of materials used in aircraft construction. 
Much experimental work has been carried out on the 
fatigue of metals, and some useful results have been 
obtained, although no complete explanation of the 
phenomenon has been arrived at. With the object 
of protecting aluminium from corrosion by the 
electro-deposition. on;it.of other metals, some inter- 
esting work has been carried out at the Sheffield 
University with the co-operation of the Com- 
mittee. Various metals, including cadmium, have 
been deposited and satisfactory adhesion has been 
obtained on curved surfaces. The use of cadmium 
in this way for the protection of aluminium car- 
burettors, however, is not regarded. as very pro- 
mising, and, in the case of .crankeases, a suitable 
paint has been found to be the most satisfactory 
protective medium. Further work on  electro- 
deposition will be limited to an investigation of its 
effectiveness for protecting aluminium pistons 
coated first with cadmium and then with nickel. 
Light alloys, fabrics and dopes have also been 
investigated, but work on the two last-mentioned 
materials has been curtailed. 

In the brief outline of the Committee’s work 
which we have given above, i# has not been possible 
to mention many of the investigations carried out. 
Even this short account, however, will serve as an 
indication of its character and scope and also to show 
that the Committee regard research work as some- 
thing more than the mere acquisition of data. 





BRITAIN AND JAPAN. 


In setting out’to discuss the latest British Govern- 
ment Report on trading conditions in Japan, we 
wish to express our profound sympathy with the 
Japanese nation on the terrible disaster which 
occurred in Japan during the week-end and devas- 
tated by earthquake and ‘fire a large tract of 
country over twenty miles in length and including 
great parts of Tokio and Yokohama. This sym- 
pathy is intensified by our close relationship with 
Japan, and particularly in shipbuilding and all 
branches of engineering. The Japanese have shown 
great courage in the development of these indus- 
tries, and we have no doubt that the qualities 
which have brought them into a foremost place in 
the arts and sciences, will enable them to re-build 
their stricken cities and factories and recover their 
original or even improved condition. Before this 
catastrophe overtook them, they had almost re- 
organised society in Japan, bringing everything into 
line with the modern and Western civilisation. 
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Prior to'the terrible earthquake and conflagration 
Japan was in a much better position than most 
countries of the world, as her trade was flourishing. 
Freedom from great fluctuations in the exchange 
and taxation which is truly moderate contributed 
towards the healthy state of her commerce. Un- 
employment returns were low and the few labour 
troubles were mostly confined to agricultural workers. 
It is true that some of the leaders of the Japanese 
financial and commercial world gave utterance to 
pessimistic opinions, but there seemed little cause 
for them unless it were the regrets at the non- 
continuance of the general rising markets of the 
prosperous times of war. How this state of affairs 
will be affected by the disaster it is too soon to 
inquire, so that we can only deal with the report 
before us giving a review of the conditions pre- 
vailing two or three months ago when it was 
written. 

The most important of all the changes in this 
great market is the persistent demand for goods 
of the same type and quality sold in Europe. The 
Japanese market seems to have lost its eastern 
character altogether, and there is hardly a commodity 
which can be sold in Europe which does not find 
ready sale in Japan. Business missions of the 
representatives of particular industries from other 
countries have done much to strengthen the position 
of their trade, and there seems no doubt that the 
leaders of any British trade would be welcomed by 
the Japanese, and their visits would pave the way 
to a better understanding and increased activity. 
We read from a “Report on the Commercial, 
Industrial and Financial Situation in Japan for 
1922-23,” prepared by Sir E. T. F. Crowe, C.M.G., 
and Mr. H. A. F. Horne, of His Majesty’s Embassy, 
Tokyo, that there is a great need for the visits to 
Japan at frequent intervals of British experts, 
and particularly of engineers. Americans are not 
slow at taking this course and many are reaping 
advantages from it. The British trade in textiles 
and textile machinery has been built up by able 
representation. ‘The characteristic quality of the 
goods and the commercial soundness of the manu- 
facturers are factors that have made the main- 
tenance of the position not so difficult of accom- 
plishment. Similar excellence is found, however, 
in other British manufactures produced by long- 
established and well-organised concerns, but in many 
cases they are not to be found in Japan in competi- 
tion with articles made in other countries which are 
frequently inferior. What is hoped for in regard 
to the development of British trade in Japan is not 
a competitive scramble in fields which are to-day 
decidedly our own, but the prosecution of endeavours 
with those classes of goods where the British share 
is capable of large expansion. This is not impossible 
of attainment if a complete examination is made of 
the requirements. 

The United States of America, the British Empire 
and China between them enjoy 82 per cent. of the 
trade of Japan, which is an even larger share than 
in former years. America takes 37 per cent. of the 
total, the British Empire 25 per cent. and China 
20 per cent. The American position of supremacy is 
maintained through the Japanese exportation of 
raw silks and importation of cotton, and these 
account for two-thirds of her total business. 

In the metal industry Britain has profited through 
the uncertainty of supplies from Germany, but our 
position in this market is far removed from our 
former pre-eminence. Some lost ground has been 
recovered, however, and a further extension is 
predicted for 1923. The recovery of the pre-war 
reputation for superiority of the block sheet manu- 
factured in Britain has been made by the improve- 
ment of the material, and the Japanese are now eager 
to get the British product. It is thought that a 
larger proportion of this trade could be obtained if 
the sheets were given one pass through cold rolls 





ENGINEERING. 


in value to her trade in raw cotton. 

The great boom in building construction has 
abated somewhat recently, but many large structures 
which were started some time ago are being pro- 
ceeded with. The reconstruction of the property 
destroyed will greatly intensify activity in this 
branch of industry. Quite 80 per cent. of the steel 
sections used in this work are imported from America, 
and the greater part of the balance comes from 
Germany. The roads of Japan do not favour 
motoring to the extent common in other countries, 
but there is much use made of cycles, and in this 
field Britain supplies one-half of the imported 
machines and 70 per cent. of the parts and 
accessories. 

In the machinery market there has been very 

little variation in the total value of the importation 
during the last three years, but the American share 
is being gradually reduced. Of the total of 
114,000,000 yen, textile machinery accounts for 
one-third, and of that sum about two-thirds is repre- 
sented by imports from the United Kingdom. In 
the sphere of electrical machinery the Americans 
claim a very large share. The greatest participant 
in the machine tool market is America, while 
Britain is second and Germany third. The value 
of the total importation of these tools amounts to 
about ten million yen. Japanese producers of all 
types of machinery have presented a memorial to 
the Government urging an increase in the duties 
on machinery, but the consideration of keeping 
down production costs in the users’ workshops is 
very important and it is hardly likely that any 
increase will be sanctioned. 
There is much of interest to the engineering world 
in the report of Sir E. T. F. Crowe and Mr. Horne. 
It was recently published at 2s. net by the Depart- 
ment of Overseas Trade, and those manufacturers 
and traders who are not familiar with these reports 
or with the work of the Department could not do 
better than study this report on Japan as a good 
representative of the series. 





RADIO-TELEGRAPHIC DIRECTION- 
FINDING BY RECEPTION. 


THE various systems of radio-telegraphic direction- 
finding in use at the present time—the single frame 
coil, Bellini-Tosi and Robinson—are distinct in type 
but similar in principle, and it is important to know 
how far this similarity makes results obtained with 
one applicable to the others. For some time past a 
Committee of the Radio Research Board, set up by 
the Department of Scientific and Industrial Re- 
search, has been engaged in investigating various 
methods used in directional wireless, and as a pre- 
liminary to the publication of the full data obtained 
on variations of bearing of fixed stations the Depart- 
ment has now published an account of observations 
made for the Committee on the three practical types 
of systems of direction-finding by reception.* 

Before setting out their actual observations the 
authors give a simple theory of these systems, 
leading to the conclusion that substantially they are 
identical in principle, and that when each is used to 
its best instrumental and operative advantage they 
must give identical results with any given type of 
wave front and set of circumstances. Each of them 
turns on the fact that the magnitude of the E.M.F. 
induced in a vertical loop by an arriving electro- 
magnetic wave depends on the angle between the 
magnetic field and the loop, and the assumption 
that the horizontal components of the field and of the 
direction of motion of the wave are at right angles, 
as they commonly are. Accordingly the apparent 
direction is observed on each system by rotating a 
loop or some equivalent element round a vertical 
axis until the position is determined in which the 


before annealing. It is understood that this prac- | signal E.M.F. is zero or at least a minimum. 


tice is common in America, although it adds to the 


The form of the relation between the E.M.F. in 


cost, for the reason that it produces a smoother |the loop and the angle that it makes with the mag- 
finish. In the tinplate market there is a shortage | netic field is seen most simply by considering a 
of stocks, and heavy demands may be anticipated single-turn vertical plane conducting loop of any 


during the remainder of the year. The material 
sought for is used for canning salmon and other 
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shape, pivoted about a vertical axis, and exposed 
to the electro-magnetic field of an advancing wave. 
The wave front is assumed to be sensibly plane, and 
may be inclined at any angle to the earth’s surface, 
the magnetic field lying in any direction in the wave 
front. The loop lying in a vertical plane, the vertical 
component of the passing magnetic field cannot link 
with it, and the effect of the field on the loop will be 
measured therefore by its horizontal component. 
If the wave length be large compared with the 
dimensions of the loop the maximum E.M.F. induced 
in the loop will then be the cosine of the complement 
of the angle between the plane of the loop and 
the horizontal component of the field, multiplied 
by the product of the maximum value of that com- 
ponent, the periodicity of the waves and the area of 
the loop. When therefore the loop is rotated into 
a position in which the complement is 90 deg., 
so that the plane of the loop is the same as the 
vertical plane containing the direction of the mag- 
netic field in the wave front, and on the assumption 
mentioned above is accordingly perpendicular to the 
vertical plane containing the direction of travel of 
the waves, the E.M.F. will be zero. The form of 
the equation is thus E,, = K Acos a, where E,, is 
the maximum E.M.F., A is the area of the loop, and 
K is the product of the periodicity corresponding 
to the waves and the maximum value of the field. 

The single coil system is closely similar to the 
single-turn loop. Its chief differences are that it 
has several turns instead of a single turn, which do 
not necessarily lie in the same plane, and that a 
tuning condenser and detecting apparatus are 
connected in the circuit. If the extra space occupied 
by the extra turns could be neglected, the E.M.F. 
induced in the coil would be the same as with the 
single-turn loop multiplied by the number of turns 
in the coil, 7.e., K P cos a, where P is the product 
of the sectional area of the coil and the number of 
turns ; and if the coil is wound spirally in the same 
plane (pancake winding), this becomes its actual 
value if the effective or mean area of the coil is 
substituted in this expression for the sectional area. 
When the coil is wound spirally in a series of equally 
dimensioned loops in nearly parallel planes (box 
winding), and the planes are inclined constantly to 
the axis of the coil, the inclination of the wire will 
add to the area which is a factor of the E.M.F. an 
amount equivalent to what would be caused by 
half the cross-sectional area of the coil, acting in a 
plane at right angles to the main coil; and by a 
simple trigonometrical transformation the equation 
for the single-turn loop when applied to the coil 
takes the form 


En = K P’ cos (a + 8), 


where P’ = /P -+ (=); 8=tan” fe and A’ 


is the cross-sectional area of the coil. This means in 
effect that a box-wound coil of the type described 
is equivalent in directional properties to a single- 
turn loop with its plane at a fixed angle 8 to that 
of the mean or effective plane of the true coil and 


with area x turns = / pe + (5 F Tn most cases, 


however, the authors find that the error involved 
in taking the E.M.F. at the value K P cos a, 
found for the hypothetical coil in which the cross- 
sectional area is neglected, is of no practical conse- 
quence. In their experiments, for example, with a 
typical box coil the angle 8 worked out at 0-1 deg. ; 
and they suggest that if later developments make it 
desirable to eliminate even errors of this order, of 
magnitude, the addition to the hypothetical value 
K P cosa can be avoided: by winding the coil in 
accurately parallel planes and making the connec- 
tions between the turns at the top of the coil prac- 
tically parallel to its axis. In any case, however, 
the error appears to be of a lower order than others 
affecting the authors’ experiments, which accord- 
ingly have no direct bearing on this part of their 
theory. 

The usual practice in using a single coil system 
for determining direction is to introduce a variable 
condenser across the ends of the coil, adjusting it to 
give resonance to the incoming waves, and to use 
the resulting alternating potential difference across 
the condenser to operate a detecting amplifier 
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waves. The effective resistance of the loop depends 
not only on its dimensions and the frequency 
employed, but also on the nature and circuit of the 
detecting arrangements ; but in any case the current 
in the loop arising out of the induced E.M.F. 
(Em = K P cos a) will be that value divided by the 
effective resistance of the loop (In a ee) 
and the potential difference across the condenser 
resulting from this current will be its value divided 
by the product of the periodicity and the capacity 
of the condenser at resonance, which simplifies into 
Vin = on reee , &@ quantity which evidently 
varies with the orientation of the coil in precisely 
the same way as the induced E.M.F. The usual 
detecting apparatus used with a single coil, a com- 
bined amplifying-detecting arrangement of triodes, 
may pick up in itself and the leads a small E.M.F. 
from the incoming waves, which will be independent 
of the orientation of the coil, and may give a loud 
enough signal when the main E.M.F. is at or about 
its zero to blur the zero reading into a more 
or less ill-defined minimum, and so reduce the accu- 
racy with which the bearing can be read. A 
further disturbance may arise through vertical 
capacity currents that the capacity to earth of the 
valve apparatus connected across the condenser 
will cause to flow to earth from the two vertical 
sides of the coil. These currents will usually be 
unequal, by reason of the capacity to earth of the 
grid of the first valve being much smaller than that 
of the filament with its associated batteries, and a 
P.D. will thus arise across the condenser even when 
there is no circulating current in the coil itself. 
The phases of these currents will vary through in- 
ductance of the vertical sides of the loop and their 
capacity to earth, the P.D. across the condenser 
will in general be in quadrature with that produced 
by the circulating currents and so blur the zero 
reading, and the non-directional character of the 
superimposed P.D. will make the minima on a 
rotating coil not exactly 180 deg. apart. These dis- 
turbances, arising from vertical or “antenna” 
currents, appear to be successfully avoided by 
using a compensating condenser connected between 
the grid of the first valve and earth to equalise the 
two capacities, so equalising the two “ antenna” 
currents and avoiding the production of a resultant 
P.D. across the tuning condenser. 

In the Bellini-Tosi system two large exactly 
similar loops, usually single-turn and of rectangular 
or triangular shape, are erected with their planes 
accurately at right angles. These loops are far too 
large to be rotated in operation, and each is there- 
fore connected in series with a small field coil, the 
two field coils being also mounted with their planes 
at right angles, and preferably parallel to the planes 
of their respective loops. A small search coil is 
pivoted so as to rotate within the field coils, and its 
axis carries a pointer which moves across a_hori- 
zontal circular scale. This arrangement thus re- 
produces the single-turn loop discussed above, 
and the magnetic field of advancing waves produces 
in the loops maximum. E.M.F.’s of which the hori- 
zontal components are equal to K Acosa and 
K A sin a, to which the magnetic fields produced 
by the two field coils in the direction of their axes 
are respectively proportional. Assuming, therefore, 
that the search coil is so small that the field is 
sensibly uniform over its area, the resultant of the 
fields produced by the field coils will be proportional 
to that of the main field in which the two loops are 
situated, and will make with the axis of either field 
coil the same angle as the main field makes with the 
corresponding loop. The search coil turning 
within the field coils and forming with them a “ radio- 
goniometer,” is accordingly equivalent, theoretically, 
to a rotating single-turn loop. It can be used 
similarly for direction-finding, and its practical 
differences, such as a certain amount of the “ an- 
tenna” effect noticed with the single coil, are only 
of secondary importance. 

In the Robinson system two coils are fixed rigidly 
at right angles, pivoted about a vertical axis, and 
connected in series with a reversing switch in circuit. 
If the horizontal component of the field makes an 
angle (90 deg.—8) with the effective plane of one 
coil, and there is no mutual induction between the 


were separate, would be w H,,. Pcosf and Hy» 
. Q sin 8, where @ is the periodicity corresponding 
to the waves, H,, the horizontal component of the 
field, and P and Q the sectional area x number 
of turns in the respective coils. As the coils are 
not separate but in series, the resultant E.M.F. in 
the circuit is the sum or difference of these expres- 
sions, according to the position of the reversing 


switch ; and by introducing the angle tan = 


and applying simple trigonometrical transformations 
the E.M.F. can be expressed in the same form as 
was obtained for the single coil arrangement, the 
angle a being then the sum or difference B + ¢, 
which is thus increased or diminished by 2 ¢ when 
the switch is reversed. If, therefore, the whole system 
is rotated till the signal strength is equal in both 
positions of the switch, the extreme positions of the 
system will be symmetrical about the position of 
maximum or minimum E.M.F. so that one coil must 
lie with its plane parallel to the horizontal component 
of the field, which is normal to the direction of 


travel of the waves. The ratio e. is so chosen 


in the design of the coil as to give the most suitable 
value for the “swing” (2 ¢). 

In each system, accordingly, the theory outlined 
above shows that the method is substantially equi- 
valent to the use of a single-turn loop. For the 
assumption that the horizontal components of the 
wave direction and the magnetic field are at right 
angles to be true either may be at any angle provided 
the other is horizontal ; but if neither is horizontal, 
the setting of the coil in its minimum position will 
have no necessary relation to the direction of 
arrival of the waves nor to the horizontal component 
of that direction, so that errors will result. 

The practical observations were made in three 
separate sets. The first set was made at the Slough 
Research Station of the Radio Research Board 
over a period of about three months, during which 
for several hours on several days in each week 
the bearings of 9 transmitting stations, mostly in 
various parts of Europe, were taken as nearly as 
possible simultaneously on Robinson and Bellini- 
Tosi sets. These stations were fairly well spaced 
round the compass, with the exception of the 
N.W. quadrant, in which few observations were 
made, and night and day periods were worked in 
about equal numbers. The Robinson set had coils 
5 ft. by 3 ft., wound with 30 turns, and 3 ft. by 
2 ft. 10 in., wound with 12 turns. A combined 
tuner-switch box was mounted on the stand carry- 
ing the rotating systems, and leads from it were 
taken to a seven-valve combined amplifier-detector, 
which, with its batteries, was set up several feet 
away from the coil to eliminate any induction error. 
The Bellini-Tosi set was of the portable land station 
type, as formerly used by the army, with triangular 
loops of 65 ft. base and 40 ft. height and a 50 ft. 
centre mast. The loops were untuned, earthed at 
their common centre point, and used with tight 
coupled radiogoniometer and high frequency trans- 
former, constructed with an earthed metallic shield 
between primary and secondary. Both sets were 
situated in a space clear of trees and other obstacles, 
and were about 100 yards apart, so that mutual 
interference was negligible. The range of wave- 
lengths received was from 2 km. to 5 km. Eight 
stations used genuine spark transmitters ; the ninth 
(Horsea) used a continuous-wave transmitter, as 
did another station (Nauen) by night, these being 
observable on a spark receiver by reason of fluctua- 
tions in amplitude of wave. 

The signal strength on both sets was practically 
the same, no station being within range of one set 
and yet too weak for the other. With very few 
discrepant results the readings of the two sets were 
very close to each other, eyen when, as at night, 
they showed relatively large variable errors from the 
true bearing. For day readings the means of read- 
ings by the two sets on the same stations differed 
from 0 deg. to 2-4 deg., the standard deviations 
by 0-1 deg. to 1-0 deg., with a slight advantage 
to the Robinson set, and the permanent error for 
these observations, #.e., the difference between the 
mean observed bearing for the period and the true 
bearing, varied between 0-1 deg. and — 1-5 deg. 


[thus of the same order, “they were sometimes of 


opposite sign, and further experiments are to be 
made to discover whether this discrepancy is due to 
difference in instrumental errors or to the slight 
difference of the two systems in loca] surroundings. 
The extreme bearings in these readings varied from 
0-4 deg. to 2-4 deg. with the Robinson set and 
from 1-0 deg. to 3-0 deg with the Bellini-Tosi, 
but on the night observations they were from 
1-8 deg. to 27-1 deg., with the Robinson, and from 
3-5 deg. to 28-0 deg with the Bellini-Tosi. The 
standard deviations by night differed by from 0-1 
deg. to 2-7 deg., and curves are given for particular 
periods showing close concordance between the 
variations of the two systems in the presence of wide 
differences between the actual readings of each of 
them. The disturbances found at night often blur, 
or sometimes, according to later observations, 
appear actually to obliterate the minima, and the 
report suggests that the few serious discrepancies 
can easily be explained by the obvious difficulty 
of getting accurate readings from very broad and 
ill-defined minima. 

The second set of observations, also made at 
Slough, extended to all three systems. The single 
frame coil was a collapsible wooden frame, 3 ft. 4 in. 
square, wound with two separate coils each of 16 
turns, which for different wave-length ranges could 
be connected in series or parallel by means of a 
switch. Variable and fixed tuning condensers were 
provided, together with a compensating condenser 
for obtaining sharper minima as explained above. 
By adjusting this condenser for each change in 
wave-length of the coil system very sharp zeros 
were obtained, and bearings could be read to 0-1 deg. 
A six-valve screened amplifier-detector was used for 
reception. A separately screened oscillator enabled 
observations to be made on continuous waves. 
The same Bellini-Tosi set was used as in the previous 
experiment, together with a separately screened 
osciJlator for continuous wave direction-finding. 
The Robinson set had two coils about 4 ft. square, 
wound respectively with 32 turns and 12 turns in 
four sections, which could be connected in series 
or parallel for different wave-length ranges. A 
metallic screening box was provided for the oscil- 
lator, amplifier and batteries to enable c.w. reception 
to be carried out. The absence of mutual inter- 
ference between the sets was verified by tests. 
Some 550 observations were taken over a period of 
one month, 50 of them by night; each bearing 
was taken simultaneously on either all or two of the 
sets. 

Eleven transmitting stations were observed, 
10 of which sent continuous waves, Wave-lengths 
varied from 1-8 km. to9 km. By day the readings 
on each receiving set were closely concordant. The 
extreme variation from the mean found on any set 
was 2-4 deg., and on about half the stations was 
under 1 deg. ‘The standard deviations varied 
between the three sets by not more than 0-5 deg. and 
mostly by less, and the permanent errors for the 
period of the observations varied from —2-0 deg. to 
+ 1-3 deg. for the Robinson, from 2-1 —deg. to 
-+ 3-2 deg. for the Bellini-Tosi, and from —1-5 deg. 
to + 2-7 deg. for the single coil. By night the 
greatest deviation from the day mean recorded on 
any set was 5-4 deg. In some readings there was 
notable agreement between the three sets, though 
appreciable differences occurred in others; and in 
at least one instance the minima were too broad to 
allow a bearing to be taken. 

The third set of observations was taken at 
H.M. W.T. Station at Orford in Suffolk. For the 
Bellini-Tosi set, which is erected permanently at 
this station, the aerials are of approximately diamond 
shape, supported on a central mast 92 ft. high, with 
corner masts 32 ft. high. The apparatus was arranged 
with a suitable intermediate circuit for receiving 
on the wave-length range 2-0 km. to 9-0 km., 
using untuned aerials and a tight-coupled gonio- 
meter. A six-valve amplifier was employed, to 
which was coupled a separate screened oscillator 
for c.w. reception. The same Robinson set was used 
as in the first set of observations, with a screened 
oscillator for c.w. reception. The hut containing 
this set was 380 ft. from the central Bellini-Tosi 
mast, and tests showed that there was no mutual 
interference between the two sets. Observations 





for the Robinson, and between 0-1 deg. and 2-2 deg. 
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were made for 3} hours to 4 hours per day over a 


So feet eB s&s BE eB Bok i SS em let ef ee em 


SEPT. 7, 1923. ] 


ENGINEERING. 


307 











period of five weeks, 2,185 readings being taken. 
As in the previous experiments, all bearings were 
taken simultaneously on both sets on 19 transmit- 
ting stations, several sending two or more different 
wave-lengths. Of these, 15 sent only continuous 
waves, four had only spark transmitters, two had 
both systems, and eight additional wave-lengths 
were also sent from various stations. 

In most of these observations the mean day 
bearings on both sets were correct to within a frac- 
tion of a degree, and although occasionally variations 
as high as 7-5 deg. were obtained on the Bellini- 
Tosi set and 3-7 deg. on the Robinson, variations 
of more than 2 deg. were rare on either set. The 
wider discrepancies in the Bellini-Tosi set may be 
due to errors of observation, which can readily 
occur when taking quick swings over large angles. 
The smaller variations of from 1 deg. to 2 deg. on 
either side of the mean are in the authors’ opinion 
definite day variations, occurring as they do simul- 
taneously on two independent sets. The night 
variations reached as much as 54 deg. on the Bellini- 
Tosi and 53 deg. on the Robinson, but the variations 
and systematic errors of the means were much the 
same for both sets, and curves are given showing 
that readings on the two sets kept closely together 
in the face of very wide variations in each of them. 
The strength of signals was as great on the Robinson 
as on the Bellini-Tosi set, using the same amplifying 
apparatus, nor did interchange of observers produce 
any difference. 

The net conclusion from the experiments is that 
for the wave-length ranges observed, all three 
systems examined show substantially the same effect 
from whatever disturbances may be present, and 
that the observations are consistent with the 
theory and conclusion set out in the earlier part of 
the report. Contrary to what has sometimes been 
suggested, extra size of loop appears to afford no 
additional security against night errors. The 
Bellini-Tosi and single frame sets gave sharper 
zeros with heterodyned undamped waves than with 
damped waves, owing to the greater sensitivity 
of a detector to undamped waves. In spite of this 
increased sensitivity, the Robinson set gave a lower 
accuracy in receiving continuous waves than spark 
signals, though even with them observations could 
be made to an accuracy well within 1 deg. Each of 
the three systems has nevertheless its own advan- 
tages in construction and operation, some details 
of which are given. 





THE STAMPED OR PRESSED METAL 
WARES TRADE BOARD INQUIRY. 


Str WILL1AM MACKENZIE, in his report concerning 
the proposed scope of the Stamped or Pressed 
Metal Wares Trade Board, which has been pub- 
lished within the last few days by the Stationery 
Office, has laid down important principles which, if 
given effect to by the Ministry of Labour, will 
probably relieve many engineering employers of a 
great deal of the embarrassment which the Stamped 
or Pressed Metal Wares Trade Board has occasioned 
them in the past. 

This Trade Board was created in 1919, and, as 
Sir William indicates, its scope has been in debate 
since 1920. In the spring of this year the Minister 
of Labour issued the draft of a special order which 
he proposed ‘to make, defining anew the scope of 
the Board. Objections to this were lodged on 
behalf of a number of employers and employers’ 
associations and of one trade union, and Sir William 
Mackenzie was appointed by the Minister of Labour 
to hold a public inquiry into the matter. The 
rid lasted four days, and the report is the 
result, 

In the draft order the Minister proposed to bring 
under the jurisdiction of the Trade Board the manu- 
facture from metals in sheet or strip form by the 
processes of cold stamping or cold pressing of any 
of the articles or any parts of the articles specified 
in a long schedule. These included cabinet fittings, 
door fittings, light fittings (such as electroliers, 
pendants and standards for electric or gas light) 
bag fittings, umbrella fittings, bedstead and fender 
mounts, smokers’ sundries, stationers’ sundries, 
cycle or motor cycle accessories, and many miscel- 
laneous articles. It was contended by a number 








of the objectors that this was not one trade but 
included parts of many trades, and that the Minister 
had no power to bring it all under the Stamped or 
Pressed Metal Wares Trade Board. The evidence 
showed the impossibility of giving effect to the 
Minister’s proposals ; and the Engineering and the 
National Employers’ Federations contended that 
where a manufacturer made a composite article, 
such as, for example, an electrolier, a dynamo for 
motor cycle lighting, or an umbrella frame, the 
mere fact that some of the component parts were 
manufactured by the process of stamping or press- 
ing should not bring the manufacture within the 
scope of the Trade Board. 

Sir William Mackenzie appears to have given 
effect to this contention. He says: ‘‘ The essence 
of trade is to sell or exchange, and where a person 
manufactures an article and sells or exchanges it, 
he is carrying on a trade. Where, therefore, a 
person manufactures stamped or pressed metal 
articles and sells or exchanges them, he is carrying 
on the trade of a manufacturer of stamped or pressed 
metal wares”; but “where a manufacturer makes 
or sells stampings or pressings as a small portion 
of, and incorporates them in, the finished product 
which he manufactures and sells as a finished 
product, he is not carrying on the trade of stamping 
and pressing but the trade of manufacturer of the 
finished product.” Sir William states the general 
tule thus: ‘“‘ Where the operations of stamping 
and pressing are carried on by a manufacturer 
merely incidentally to the main or major operation 
of the completed manufactured product of the 
establishment, and where there is only a small 
section of the stamped or pressed goods embodied 
in the completed product, the manufacture of the 
completed product does not belong to the Stamped 
or Pressed Metal Wares Trade.” He illustrates 
this by reference to the manufacture of bedsteads 
with which are incorporated stamped or pressed 
bedstead mounts. He says the manufacturer of a 
dynamo for motor cycle lighting may manufacture 
and make use of a small section of stamped or 
pressed work for the completion of the dynamo, but 
this is merely incidental, and the stamp or pressed 
work is part of the operation of the manufacture 
of the completed article, the dynamo. He refers 
in the same way to the manufacture of umbrella 
frames, cast iron hollow-ware, electric light fittings, 
pillion saddles for motor cycles, and other articles, 
in all of which a varying amount of stamped or 
pressed metal work may be incorporated. “On 
the other hand,” writes Sir William, “in so far as 
a manufacturer places his stamped or pressed metal 
wares on the market in competition with the general 
stamper or presser, he is engaged in the stamped 
or pressed metal wares trade. If, for example, the 
manufacturer of the bedstead or fender or umbrella 
frame does not confine his production of bedstead 
mounts or fender mounts or umbrella furniture to 
such articles as he himself utilises in making up the 
bedsteads or fenders or frames, but, in addition, 
trades in such articles in the open market, or uses 
his plant for the making of other stamped or pressed 
metal articles, which he sells as such, he is to that 
extent engaged in the general stamped or pressed 
metal wares trade.” 

A further class which Sir William would include 
within the trade is the manufacturer of a composite 
article whose operations of stamping and pressing 
comprise the main manufacturing operations, and 
where only a small section of other goods is embodied 
in the completed product. In certain other cases 
the finished product of manufacture may be on 
the border line of the trade. 

Having laid down these general principles, Sir 
William recommends that the draft order should be 
revised and confined to the stamped or pressed metal 
wares trade in conformity with his view of the limita- 
tions of that trade. This, if given effect to by the 
Ministry, will mean that the activities of the Trade 
Board will be confined to those manufacturers who 
manufacture and sell suampings and pressings as 
such; while manufacturers in whose completed 
products there is only a minor amount of stamped 
or pressed work will be free from interference by the 
Board. The Report, we imagine, is likely to revolu- 
tionise the Ministry’s conception of the proper scope 
of the Trade Board, but the revolution will be 
welcomed by engineering employers generally. 





THE INSTITUTION OF NAVAL ARCHI- 
TECTS IN HOLLAND. 


On arrival at Flushing on Saturday evening, 
September 1, after a very pleasant crossing, the 
party of two hundred visiting Holland for the 
Summer Meeting of the Institution of Naval 
Architects were entertained to dinner in the Grand 
Hotel by the Reception Committee. Dr. A. G. 
Krdller, President of the National Committee of the 
Nautical Institution and Museum, who presided, 
spoke of the pleasure it gave them all that the meet- 
ings were being held on Dutch shores. 

His Grace the Duke of Northumberland thanked 
the chairman and his committee on behalf of the 
members, for the very cordial welcome they were 
given on their arrival in the ancient and historical 
country of Holland. It was an additional pleasure 
that their visit coincided with great national 
rejoicings. 

On Sunday the party were conveyed by motor 
cars through the cities of Middelburg, Veere and 
Dornburg. The occasion was made a memorable 
one by the wonderful singing of a village choir at 
Dornburg. 


IntropuUcTORY PRocEEDINGS: A WELCOME. 


The first meeting for the consideration of papers 
was held in the Grand Hotel at Flushing on Monday 
morning, September 3. The Duke of Northumber- 
land presided and was supported on the platform by 
Mr. J. A. Lambrechtsen, President of the Shipbuild- 
ing Section of the Royal Institute of Engineers, and 
Professor 8. G. Everts, President of the Institute. 

The Duke of Northumberland, in opening the 
proceedings, referred to the representative character 
of their programme; the papers submitted for 
consideration would cover all the most urgent 
problems in shipbuilding, and contributions would 
be made by scientific authorities from Great 
Britain, Holland and Italy. His Grace made 
further reference to the hospitality of the Reception 
Committee and was satisfied that the meeting 
would stand out as one of the most successful of all. 
The papers that would be read were of a great 
value in the furtherance of scientific work, but their 
significance in bringing together the people of 
different countries who are interested in the same 
problems was of more importance, The mutual 
pooling of opinions and experience was of great 
service in making possible the appreciation of the 
views and mentalities of others. In conclusion, he 
read a telegram despatched to the Queen of the 
Netherlands expressing the congratulations of the 
Institution of Naval Architects on the twenty-fifth 
anniversary of her ascension to the Throne. 

Mr. J. A. Lambrechtsen was asked to address the 
meeting, and in a few words he expressed the formal 
welcome to the visitors of the Dutch institutions. 
He emphasised the value of interchanging knowledge, 
experience and practice. Time spent in that way 
was never wasted. 

Mr. R. W. Dana, after making a number of 
announcements regarding the arrangements, added 
his own personal testimony to the excellence of the 
arrangements made and gave great credit to Baron 
van Haersolte. 


WaTER-TIGHT SuB-DrIvision oF SHIPS, 


The chairman then called upon Sir Archibald 
Denny, Bart., LL.D., to read his paper on “ Notes 
on the Curves and Formule for Regulating the 
Watertight Sub-division of Passenger Ships.” 
The paper as originally printed is reproduced on 
page 314 but the author intimated some corrections 
at the meeting, the most important of which was 
in the Appendix B. ‘“ Extract from the proposed 
new Article VIII,’ Convention Regulations, The 
changes were made in view of very recent investiga- 
tions and had for their purpose the elimination of 
any reference to the length of any compartment 
forward of the machinery space, or of the aftermost 
compartment exceeding the floodable length in 
ships of the classes referred to in the third and fourth 
last paragraphs (sub-sections ii and iii). 

Mr. A. C. F. Henderson then read his paper on 
“The Sub-division of Large Passenger Steamers,” 
giving views from the shipowners’ standpoint. The 
paper is reprinted on page 317 of this issue. The 
discussion on these two papers was then opened by 
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Sir Westcott Abell, who stated that the two papers 
represented two distinctive points of view which 
it had been their aim to bring into harmonious rela- 
tionship. Physical requirements of sub-division 
might clash with the requirements based on the 
economic limitations of running conditions, With 
theoretical considerations pushed forward to an 
undue extent ships would not be built, and pas- 
sengers might be forced to travel in worse protected 
ships than if the regulations were not so drastic, 
Compromise represented as good a solution as any 
other, with the present state of knowledge. He 
thought the numerical definitions of the passenger 
function of a vessel as contained in the proposed 
“ eriterion of service” was a distinct step forward 
in the study of a very involved question. Sir Archi- 
bald Denny seemed to imply in one part of his paper 
that there was a decided preference for grading the 
severity of subdivision in a gradual and continuous 
way in contrast to the statement “it is to be noted 
that the German system was a series of steps.” 
That seemed a contradiction in terms. It was im- 
possible to see how any progression of the kind could 
proceed in a gradual way. If the minimum number 
of bulkheads for a particular ship had been deter- 
mined on the basis of the regulations, it followed 
that any increase in length on that meant that one 
more bulkhead must be used. The whole scheme 
was thereby changed. That meant that there 
must be change in a series of steps rather than a 
smooth curve. 

The second fundamental point was that the uni- 
form grading of the severity of sub-division was only 
uniform as long as the bulkheads remained intact, 
and the factorial system as at present applied failed 
when damage occurred in such a manner as to destroy 
the integrity of the bulkhead. A ship was as 
likely to be struck at a bulkhead as elsewhere, and 
consequently the factorial system might indicate 
the necessity for a further bulkhead but that would 
mean a greater margin if the bulkhead were cut. 
The third point which demanded elucidation had 
reference to the permeability assumed for the deter- 
mination of the bulkhead spacing. It was clear 
that rarely, if ever, during the ship’s lifetime did the 
actual conditions comply with the assumptions. 
There was considerable ambiguity in that side 
of the sub-division problem. 

Any solution was very empirical and it was 
simpler, and at least as effective, to consider the 
matter from that standpoint. Zones might be 
drawn on the subdivision diagram showing the 
conditions under which any given number of bulk- 
heads was required. The same argument supported 
Mr. Henderson’s contention that a good two-com- 
partment standard with a margin for contingencies 
was at least as efficacious as a hypothetical three- 
compartment requirement. When the proposed 
curves were taken, and the factor of sub-division 
multiplied by the corresponding length, the product 
was nearly constant. It followed that for geo- 
metrically similar ships the spacing of main bulk- 
heads was practically constant no matter what the 
length was. That was tantamount to what the 
classification societies said—that the number of 
bulkheads for a cargo vessel was approximately 
the length divided by a constant quantity. 

Mr. W, J. Luke looked with great sympathy on 
any effort to discover a “criterion of service,” a 
figure for permeability or any other empirical co- 
efficient necessary for practical purposes and which 
would meet with approval. The keynote of Mr. 
Henderson’s paper was that a two-compartment 
standard of subdivision was quite sufficient for 
practical purposes and that was the opinion he (the 
speaker) had independently arrived at. The Inter- 
national Convention laid down two salient points : 
that a measure of safety exceeding the two-com- 
partment standard was necessary for all passenger 
vessels of over 500 ft. length and reaching the 
three-compartment standard at 900 ft., and that 
the length of an individual compartment should 
not exceed 92 ft, The desirability of the two- 
compartment standard required no argument. 
We should congratulate the Board of Trade in 
having even informally reconstituted the Bulkhead 
Committee within ten years of its formation. With 
its continued operation obsolete methods would 
not. become stereotyped and the Government 


Department concerned would keep in the forefront 
of progress, 

Professor E. Vosnack, of the University of 
Delft, testified to the importance of the work done 
in connection with subdivision in Britain and the 
modification of the regulations where necessary. 
Sir Archibald Denny had surveyed the stages in 
the progress in a very complete and interesting way. 
As one of the Dutch representatives on the Inter- 
national Conference on Safety of Life at Sea in 1913, 
the speaker was interested in that evolution and had 
checked the requirements of the convention and the 
Board of Trade in the cases of old and. new vessels. 
Practically all foreign built passenger ships for use 
in Dutch waters were in accord with those require- 
ments. The demands of safety made increased 
provision with increased length imperative and the 
changes must be gradual and continuous. Sir 
Archibald had remembered the fact that the con- 
vention had practically accepted the standards of 
severity of sub-division of the German rules. Those 
gave increases in steps as the length was made 
greater. He looked forward with hope to the time 
when international agreement would be possible. 

Mr. J. Foster King spoke as a member of. the 
informal committee and said he thought their work 
was making for simplicity and ease of application. 
Political interests hampered the free treatment of 
the question and only within the limits they pre- 
scribed was any change possible. The issue must 
be decided by the methods of objection rather than 
subjective analysis. Any form of arbitrary system 
must go by the board if the decisions based upon it 
did not fit in with economic necessities. 

Mr. John Anderson thought that the factorial 
system was to be preferred as the practical way of 
approaching the subject in a detailed fashion. At 
the same time nothing should be adopted which 
would impose penalties on the shipowner. Sim- 
plicity must be aimed at and all complications con- 
nected with change of form eliminated. It must 
not be forgotten that the changes in permeability 
which one was liable to get were more than covered 
by the corrections due to change of form. 

Professor Percy Hillhouse thought that no one 
would deny that the 1912-15 Committee founded 
a well laid scheme but, on occasion it was, like all 
such, proved wanting. He would welcome any 
method by which arrangements could be got at 
quickly. Days were lost getting out drawings 
which could be saved if a reasonably simple scheme 
was acceptable. They needed to get back to Lloyd’s 
early rule in an improved form. He (the speaker) 
thought that it might be possible to frame a scheme 
based on the principal dimensions, speed, block co- 
efficient with a factor to cover the differences due 
to cargo or passenger working, by means of which 
the spacing could be settled right away. In prac- 
tice Lloyd’s rule proved fairly satisfactory. He 
did not favour any complicated methods based on 
assumed conditions. 

Mr. A. T. Wall suggested that a change towards 
simplification was imperative. In the present stage 
of development it was unnecessary to go into details. 
All that was required was the establishment of 
broad principles. Exact mathematical analysis 
was impossible and everything pointed to the solu- 
tion being found along general lines. For ten years 
the matter had been under consideration but no 
national, let alone international, agreement had been 
reached as yet. The basis on which the results 
were framed should be given in every case when 
statements were made that a certain standard of 
subdivision had been obtained in a ship. The 
assumptions used in arriving at the factor should 
not be omitted. That was, however, not all that 
was required as differing arrangements of bulk- 
heads, which affected the factor, would give quite 
different degrees of safety for any assumed length 
of damage. Mr. Henderson, the speaker said, had 
shown that very clearly in his paper, and they were 
indebted to him for the examples he had cited. 
General rules had the obvious advantage of not 
imposing economic restrictions and could be made 
to give as good a degree of safety as any compli- 
cated system. He advocated a scheme in which 
the number of bulkheads was based on the length 
but with the addition of some allowance to cover 
the effects of class of service. Maximum and 








minimum restrictions on the spacing of bulkheads 
would also be necessary. Apart from those, prac- 
tical considerations would keep the spacing within 
reasonable limits. 

The fact that there were other factors than bulk- 
head spacing which affected the safety of a ship at 
sea was emphasised by Mr. Henry Napier, who 
thought that they must take care that they did 
not put too much stress on the bulkhead question. 

Sir Archibald Denny, in reply, said that he had 
aimed at giving an account of the work of the con- 
vention and the reasons which dictated their 
decisions. In putting these matters and _ those 
relating to the. informal committee, he was pleased 
that all agreed that the work done by those bodies 
was of service. In his, the speaker’s, opinion, the 
factorial system was valuable in the grading of the 
severity of subdivision. He answered the criticism 
regarding calculations by stating that the Board 
of Trade officials had with their experience been 
able to reduce the time involved and make the work 
of a simple type. The papers might be thought 
to have been very different in character, but it 
was the case that there was much in them in which 
agreement was shown. In a reference to the 
diagram (Fig. 1, page 315) Sir Archibald pointed 
out that it depended on the level of the water line 
whether the damaged ship would remain upright 
or have a list. The danger of capsizing might be 
greater than that of sinking. It was advisable that 
each nation should follow the example of Professor 
Vosnack and test the rules and recommendations. 

Mr. A. C. F. Henderson stated that the ship- 
owners appreciated all that the Committee had done 
in the attempt to devise a reliable and safe scheme 
that would be satisfactory to all nations. That 
work should be continued and it was the view of 
the shipowners that possibly a more simple and 
workable scheme would be found which would be 
welcomed by all. 

The Duke of Northumberland thanked the 
authors for bringing together for discussion the 
views of builder and owner. 


Dutcu River LIGHTERS. 


The third paper taken was one by Mr. A. M. 
Schippers on “Dutch River Lighters.” It is re- 
printed on page 311. 

Sir John E. Thornycroft opened the discussion and 
expressed the thanks of the Institution for a valu- 
able contribution on a subject in which the Dutch 
shipbuilders greatly excelled. He had examined 
the types of boats described and was greatly taken 
with their construction and riveting. The passing 
of the wooden lighter was to be regretted when 
considered from an wsthetic point of view, but the 
skill of the Dutch builder had made possible the 
imitation of the old form in steel. 

Mr. George 8. Baker welcomed the paper as filling 
a gap in the literature of naval architecture in the 
proceedings. Information on the coefficient of dis- 
placement for the different ships would be of value. 
The comparison of the rudders of Dutch and 
English lighters showed great differences. Were 
they due to difference in the dimensions or to the 
greater skill of the Dutch navigators)? In England 
straight framed boats had been built which gave 
quite as satisfactory results as those of the ordinary 
ship’s shape. The speaker referred to the account 
of the Missisippi Commission 1912, of Professor 
Sadler, in which particulars of train boats as well as 
single ships are given. 

Sir Archibald Denny asked for information if 
difficulties had been experienced in launching such 
long boats. 

Mr. A. M. Schippers, in reply, said that he would 
be happy to give the figures and particulars asked 
for. No difficulties had been experienced with the 
launching of the vessels. 

This ended the proceedings at Monday’s meeting. 


(To be continued.) 





Messrs. RicHAaRD JoHNsoN, CLAPHAM AND Morris, 
Liirep.—This well-known Manchester firm has issued 
an historical booklet dealing briefly with its develop- 
ment during the last 150 years, since 1773, the date of 
foundation of a pin manufactory, wirework and wire- 
weaving business, in Market Sted-lane, Manchester. 
The firm now owns works, branches and warehouses 
in a number of cities in England, Australia and New 





Zealand and has a world-wide reputation. 
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NOTES. 
Frencu Navat AIRCRAFT. 

Accorp1neG to the French journal, Le Moniteur de 
la Flotte, the budget for naval aeronautics for 1923 
has now been settled by Parliament, the total sum 
to be expended being, in round figures, 105,500,000 
fr. The total for 1922 was 37,000,000 fr. only ; 
from one year to the other, therefore, the grant has 
almost trebled. Since the total credits for the 
Navy have increased but slightly (1,028,000,000 fr. 
in 1923, as against 977,000,000 in 1922), it will be 
seen that the position occupied by aeronautics in 
the Navy has become relatively more important ; 
aeronautics, in 1922, accounted in the budget for 
only 3-8 per cent. of the total; now the propor- 
tion is over 10 per cent. The proportion is about the 
same in the budget for the War Department, namely, 
380,000,000 fr. in a total.of 3,500,000,000 fr. The 
total expenditure allowed for naval aeronautics is 
divided into two classes, one, for which 57,000,000 
fr. are allowed, for maintenance purposes, the 
balance, 48,000,000 fr., being apportioned to new 
work. It will be seen that the expenditure for 
maintenance is much higher than the total naval 
aeronautics budget of last year; this is due to the 
exhaustion of the stores from which the service has 
been able to draw until now. The section for new 
work comprises the purchase and construction of 
machines and the installation of bases. Three 
squadrons of 18 machines, or 54 machines, will be 
purchased, the structures to cost 7,200,000 fr., 
the engines 7,700,000 fr. and the spare parts and 
armament 4,700,000. For the machines to be built 
at the commencement of next year engines to the 
amount of 9,100,000 fr. are to be ordered imme- 
diately, of which 8,800,000 fr. are to be expended 
during the present year. The total expenditure 
for the present year is therefore 28,400,000 fr. 
The expenditure on aeronautical bases is to amount 
to 19,500,000 fr. Begides the above, the Minister 
of Marine is authorised to order in the present year 
aeronautical material to the amount of 13,000,000 fr. 
in anticipation of the credits which are to be granted 
for the following year. 


IRon CASTINGS. 


The difficulties which surround the making of a 
sound iron casting are emphasised in a note upon 
cast iron for marine engine castings from the metal- 
lurgical and engineering points of view, read yester- 
day by Messrs. H. J. Young and E. Wood, before 
the Institute of Marine Engineers. The progress 
made in the manufacture of steel and non-ferrous 
metals,.which have. received the special atten- 
tion of metallurgists and scientists, seems to have 
been accompanied by some neglect of the possi- 
bilities attendant upon cast iron. For this reason 
we always welcome a contribution to any technical 
society dealing with this latter and comparatively 
older metal. ‘The note we refer to calls attention to 
the involved conditions which may be said to beset 
the manufacture of a perfectly reliable iron cast- 
ing, and suggests that matters would be improved 
by directing to cast iron the same amount of work 
that has been given to steel. The authors advocate 
more research work. They are of opinion that pro- 
gress in the production of satisfactory iron castings 
can only be made, by more study of macro— 
and micro—structures, and yet they give an 
illustrated example in which it has been 
impossible to detect any difference between the 
structure of the “drawn” or bad part of a cast 
iron piece and that of the good portion. This 
affords an example of the points which have to be 
cleared up before research work can proceed on 
satisfactory lines. The authors lay stress, and very 
rightly so, upon the active co-operation required 
between the engineer, the designer, the chemist 
and the foundryman for the production of good iron 
castings in ordinary everyday practice. They show, 
as an illustration, how a very small coring out of a 
ribJat the junction of two main surfaces, as in a 
tee piece, a stop valve or a steam cylinder, can make 
for a good job, as compared with other instances 
where such a coring out has not been effected. So 
far, the making of good iron castings would appear 
to depend very largely upon the experience of the 
foundryman; this is also the case, to a great 
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extent, in regard to steel and non-ferrous castings. 
The authors’ statement to the effect that it appears 
easier to produce standard cast iron from the cupola 
than from other furnaces, including the electric 
furnace, is rather surprising, and is probably due, 
as they suggest, to the fact that those attempting 
to control the other furnaces are inexperienced in 
metallurgical problems. The note is an interesting 
contribution, and we hope the authors will complete 
it by others giving the result of their further 
experience. 


PowER Station Fuet ConsuMPTIONS. 


Statistics of the performances of British electric 
power stations for the year ending March 31 last 
have just been published by the Electricity Com- 
mission. The corresponding figures for the year 
ending March 31, 1922, were not published until 
last March, so that the present returns have 
taken some six months less in preparation than 
the previous set. This saving in time is grati- 
fying and shows that power station authorities 
are more fully appreciating the value of the 
Commissioners’ work and are sending in returns 
more promptly. One of the most interesting 
points brought~ out by the new figures is an 
increase in total output of 854 million units during 
the period under review as compared with the 
previous twelve months, the total output being 
5,456,020,960 units. The increase shown is. 17-5 
per cent., which is a striking figure for a year 
marked by such trade depression and shows that 
electricity is continuing to take the place of other 
power and lighting agencies. The fuel consumption 
figures are the most interesting features of the 
publication. The average coal consumption per 
unit generated for the whole country was 2-78 Ib. 
This compares with a figure of 3-11 Ib. for last 
year and marks a satisfactory movement in the 
right direction. The result of this improvement 
is that the additional output of 17-5 per cent. has 
been attained with an increase in fuel consump- 
tion of only 3 per cent. As in the previous returns, 
the figures for the best station in each group have 
been quoted, but in the present instance with the 
addition of the name of the best stations, so that 
it will be possible for an engineer in comparing 
his results with the best obtained to know definitely 
the type of station he is comparing his own per- 
formance with. The groups refer to the size of 
stations, having nothing to do with geographical 
distribution, and it is very greatly to the credit of 
the engineers of the North-East Coast that one of 
their stations stands at the head of each of the first 
three groups. Group A, which covers stations of 
over 200 million units output, is headed by Car- 
ville B, with a fuel consumption of 1-74 Ib. Group 
B, which represents stations between 100 million 
and 200 million units output, is headed by Dunston, 
with a figure of 1-91, and Group C containing 
stations between 50 and 100 million units output 
by North Tees, with a figure of 1-73. This figure 
of 1-73 is the best returned, but Carville B, with a 
percentage of 17-8, shows a slightly better thermal 
efficiency than North Tees, the figure of which is 
17-15, Among the best stations in the other groups 
there are five municipal stations of which the more 
important are those at Sheffield, Rotherham and 
Hackney. The two smaller stations are those at 
Finchley and Horsham, both of these latter being 
composite stations using coal and oil. It is inter- 
esting to note that Group A, which covers stations 
generating over 200 million units, contains three 
stations against two in the previous year’s returns. 
One of these stations is situated in the London 
area, and it is not altogether satisfactory to see 
that it has a coal consumption of 2-31 Ib. The 
return covers 532 stations in all, as compared with 
536 in the previous issue. The return may be 
obtained from H.M. Stationery Office or through 
any bookseller at 1s. 6d. net. 





“ Hurtre Des INGENIEURS TASCHENBUCH” : ERRATUM. 
—On page 172 of our issue of August 10, we noticed the 
publication of the second volume of the 24th edition of 
the Hutte des Ingenieurs Taschenbuch. We regret that 
we erroneously ascribed the publication to Messrs. 
Wilhelm Engelmann und Sohn, of Berlin. The pub- 
lishers of this old-established pocket book are, of course, 
Messrs. Wilhelm Ernst und Sohn, of Berlin, to whom we 
extend our apology. 
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THE “VICKCEN” CENTRIFUGAL 
OIL SEPARATOR. 

THE provision of some means of purifying lubricating 
oil, to eliminate water, dirt, carbon and other deleterious 
substances, is essential in the prevention of waste. 
Without that facility the oil would be kept in use for 
a longer period than is advisable with a consequent loss 
in efficiency and the possibility, if the action is con- 
tinued, of injury to the plant. It is quite unnecessary 
to dwell on the subject of the effects caused by the 
matter accumulated by lubricating oil, or of those 
contained or acquired by accident in fuel oil for engines, 
or again of the evil effects resulting from the presence 
of water or sludge in the insulating oils used with 
transformers or switch gear. The effects are known 
and their significance appreciated. What is not always 
recognised is. that the process of removal of the impuri- 
ties need not be one taking a long time for its achieve- 
ment. Simple filtration and sedimentation. processes 
are very slow and in some cases, for instance at, sea, 
the successful. use of settling tanks is almost impossible. 
Centrifugal separation has many advantages for this 
service whether it is used as a continuous process or at 
periods when the oil has reached a state which warrants 
it being drawn off for treatment. 

The production of centrifugal separators has been 
for a long time in the hands of American and Con- 
tinental organisations. A machine has been put‘on the 
market recently, however, which is entirely the product 
of British labour. This machine, the ‘“ Vickcen ” 
separator, is being manufactured by Messrs. British 
Separators, Limited, of 161, Queen’s-road, Peckham, 
London, 8.E. It is illustrated on page 302: by vertical 
and horizontal sections in Figs. 1 and 2; while the con- 
struction of the bowl, which is the essential part of the 
machine, is shown in Fig. 4. The general appearance 
of a complete plant with a self-contained electric drive 
is given in Fig. 3. 

The bowl forms an outer casing of sturdy con- 
struction within which there is a long-necked conical 
casting ‘which has a series of circular holes drilled 
through it near its bottom edge. On four keys on 
that casting, one wider than the other three’ to make 
incorrect assembly impossible, a number of cones made 
of thin sheet metal are mounted. These cones are held 
apart from each other by narrow spacing pieces, which 
are welded to their upper surfaces. - There are two 
sets of holes in the cones, the first being near the bottom 
edge, while the other is grouped around the opening 
which surrounds the spindle. When all the thin metal 
cones are in place a thicker cast one is mounted above 
them. The bowl is closed by a cover provided with 
rubber packing to prevent leakage and firmly held in 
position by a screwed ring. A similar construction is 
used to hold a ring-shaped discharge disc on its top. 
The opening in this is suited to the requirements of 
the fluid dealt with and different sizes are used for the 
various substances handled. 

The fluid, which is to be separated into its lighter 
and heavier compofients and freed from solid matter, 
is passed down the centre tube from the container above 
where there is a gauze strainer for the elimination of 
coarse impurities. When the machine is running the 
liquid enters the bowl and passes under the base cone 
and through the small holes in it. As it passes on 
through the holes in the thin cones the heavier material 
is thrown out into the bowl, where the heavier solids 
remain, but the heavier fluid is sent up through the 
channels between the top cast cone and the cover, and 
carries with it the lighter solids. After passing through 
the ring plate it discharges into the bottom trap, from 
which it is taken away by the spout. While that 
operation is in progress, the lighter component of the 
fluid rises within the spaces between the cones and 
passes through the upper holes to the top, and is con- 
ducted within the top cast cone and up the cylindrical 
neck to the second trap. A third trap is provided 
above the others in case there is any congestion caused 
by dirt, in which case the fluid would not pass through 
the bowl but would overflow at the inlet, and the escape 
of any fluid from this top trap would give effective 
indication of the stoppage. 

A gun-metal ring put on the bowl, after heating and 
expanding, serves for braking purposes. The brake 
which operates on this consists of a spring-held plunger 
with a Ferodo cap on its end. A hand lever outside 
the casting is provided to put the brake into and out 
of operation. Oil from the lubricator at the side of 
the machine, is conducted to the bearing below the bowl. 
The bushes for this are made in three parts and held 
against the spindle by six small helical springs. From 
here the oil falls to the next bearing and eventually 
passes into the well as make-up. The spindle sits on 
the top of, and derives its motion from, a worm shaft 
which receives its drive from a worm wheel. This drive 
is housed within the base of the machine, which is 
provided with an inspection door. When the plant is 
running, the oil from the well is thrown up and some of 
it is caught by the small trough at the side and con- 
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ducted to the bearings of the wheel. An overflow pipe 
carries away dirty oil from the bottom of the well 
and the same level is thus maintained. The bottom 
bearing is of the double roller type and takes any 
thrust due to the drive. 

The separator operates successfully no matter what 
may be the changes in the proportions of the two 
constituents. If after a time, only the heavier liquid 
were passed in as the feed there would be practically 
no displacement of the lighter liquid already in the 
bowl. Should the material which is treated contain 
only small quantities of solid matter and very little of 
the heavier liquid, the machine may be used as a super- 
clarifier. For this purpose the long top cone plate is 
replaced by a shorter one and a discharge disc with a 
smaller hole inserted. In this case the whole of the 
solid matter and the heavier liquid would be thrown 
into the sediment s of the bowl and remain there 
until removed. There are, of course, many other 
applications for these machines in industrial work 
besides that of oil purification to which we have 
referred because of its interest to engineers. 

The machines are supplied complete with an electric 
motor for driving purposes or with the requisite fast 
and loose pulley and striker gear for belt drive. A 
complete unit with motor drive is shown in Fig. 3. The 
motor is erected on a movable bracket with a heavy 
nut and screw between it and the main body of the 
machine, for use in tightening the belt. Within the 
outer pulley there is another one keyed to the shaft. 
These are connected by means of two small castings 
with Ferodo facings which are brought into the full 
ued position by centrifugal force. By this means 
the starting torque of the motor is kept down, and the 
machine is gradually accelerated without special 
starters or belt slipping devices. The arrangement in 
use on the belt-driven machine is shown on the drawing, 
Fig. 2. The belt striker gear, which can be set in any 
position, has as its base a nut which is moved laterally 
by turning its screw by hand. A ratchet and pawl 
are provided in this model as a precaution to prevent 
the rotation of the bowl in the wrong direction, At 
the end of the shaft remote from the pulley there is a 
small fitment for use in testing the speed of running. 

The machine is supplied in many sizes ranging from 
a capacity of 10 gallons per hour to one of 600 gallons 
per hour. The power required to drive the largest set 
is less than 2 h.p., while the smallest unit only needs 
about }h.p. All the parts are standardised and made 
to limit gauges to ensure that they are interchangeable, 
and replacements can be obtained immediately the 
necessity for them arises, 





Care Town Water Worxs.—H.M. Trade Commis- 
sioner at Cape Town has forwarded to the Department 
of Overseas Trade an extract from the minutes of the 
proceedings of the Corporation of the City of Cape Town 
in which it is recorded that the Waterworks Committee 
have recommended the adoption of a scheme for the 
extension of the water supply at an estimated cost of 
1,090,000. The extract referred to and press cuttings 
can be seen by British firms at the Department of 
Overseas Trade, Room 50. 





Tae Power Factor anv Suip or an InpuctTION GEN- 
ERATOR: ErratuM,—Our attention has been drawn to 
the fact that in this article an error has crept in in the 
third column, page 282, ante, where 


Wo x Ms = as a 

W, Ny S+l 
should read 

W, A 1 


W, ty 8 + 

Contracts.—The contract for the electrification of 
the Campos do Jordao Railway, Brazil, has been awarded 
to the English Electric Company, Limited, by the Govern- 
ment of Sac Paulo. This contract covers the electrifica- 
tion of an existing metre-gauge railway, and includes 
the supply and erection of about 30 miles of overhead 
catenary construction on the 1,500 volt direct-current 
system and some 15 miles of 30,000 volt, 3-phase trans- 
mission line. It also includes the building and equip- 
ment of a sub-station as well as motor coaches for 
passenger and freight service. The 30,000 volt, 3-phase, 
50-cycle supply current will be transformed down to 
2,000 volts at the sub-station where a 500 kw, syn- 
chronous motor generator set wili convert into direct 
current at 1,500 volts. '“hé passenger coaches are to 
seat 40 passengers and the freight coaches, which are 
of the covered type, are to carry 10 tons. The elec- 
trical equipment of each type of motor coach will com- 
prise four direct-current self-ventilated traction motors, 
each wound for 750 volts. The motors are connected 
two in series and the two pairs operated in series parallel, 
The electrification of this line is of icular interest, 
owing to the fact that one-third of the total route length 
is level, the remainder being over gradients of which 
the most severe i+ 10} per cent., there being some eight 
miles of track on which the gradients vary from 6 per cent. 
to 10} per cent. In view of this the motor coaches are 
to be equipped with four different braking systems, these 
being hand, air, rheostatic and electro-magnetic track 
brakes, of which the last named is intended for use in 
emergencies only. 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS | 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Nots.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for fine “foreign’’ and “standard”’ metal respectively. The prices shown for lead are 
for English metal, whilst those for spelter are for American metal. Middlesbrough prices are Proves for steel 


lates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case o 
or ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron prices are for 
Ooast hematite and Cleveland iron, both of No. 1 quality and for home consumption. The price of tin- 
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PENINSULAR AND ORIENTAL LINER MONGOLIA; 
ADDENDUM.—With reference to the article describing 
this vessel which appeared on page 231 of August 24 
Messrs. Clarke, Chapman and Co., Limited, of Gateshead- 
on-Tyne, inform us that they supplied the whole of the 
steam winches, auxiliary feed pumps, ballast pumps, 
sanitary pump, bilge pump, oil-fuel transfer pumps, 
fire and bilge pumps and the electrically-driven emer- 
gency bilge pump for the ship, in addition to the windlass 
hich we mentioned as being of their manufacture. 





DanisH SHIPBUILDING AND THE RvHR OccuPpaTIonN.— 
Several Danish industries are handicapped at present 
owing to the difficulty of obtaining delivery of f ttaaeses 
materials as a result of the occupation of the Ruhr. 
This applies more especially to the shipbuilding industry, 
and Burmeister oa Wain, for instance, have not been 
able to commence the building of a war vessel which 
ought to have been taken in hand some time ago. The 
materials in question were ordered from the Ruhr 
district before the occupation, but they were not rolled 
before that event. 

UNIVERSITY OF BristoL.—We have received the 
calendar for the sixty-eighth session, 1923-1924, of the 
Faculty of Engineering, University of Bristol, provided 
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and meintained in the Merchant Venturers’ Technical 
College. The courses of study in the college cover 4 
way large number of engineering, commercial technical 
and trade subjects ; there are also very complete evening 
classes and a very interesting list of popular lectures. 
The facilities provided by the establishment for education 
and training constitute a real boon for the inhabitants 
of West of England. 





Tue INstITUTION OF AERONAUTICAL ENGINEERS.—The 
Minutes of the Proceedings of this Institution, which 
have just been issued, contain a reprint of a paper on 
Obtaining Experimental Data without a Wind Channel, 
by Major O. T. Gnosspelius which was referred to on 
page 777 of our 114th volume, a report of a discussion 
on the Itford trials of gliders, a paper on Wind Tunnel 
Work at the N.P.L. by Mr. W. L. Cowley, and a report 
of the proceedings at the 5th annual meeting, held on 
March 9 last, when a Presidential Address and Lecture 
on Aerial Photography was delivered by Lieut.-Colonel 
J. T. C. Moore-Brabazon, M.C., M.P. Copies of the 

roceedings can be obtained from the Secretary of the 

nstitution, 60, Chancery-lane, W.C.2, price 1s. 6d. 
net, and the four previous issues of the proceedings are 
also obtainable at the same price. 
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DUTCH RIVER LIGHTERS.* 
By Mr. A. M. Scuterrers, Eng., Member. 


HoLiLaNDisa small country and a considerable part of 
it consists of water. As the map (Fig. 1) shows, the West 
and North coasts are bounded by the North Sea, and it 
also possesses an inland sea, the Zuidersee, containing 
the well-known islands of Marken and Wieringen. The 
most important river, the Rhine, rises in Switzerland 
and enters Holland via Germany near Lobith, and it 
flows through the rivers Waal, Lek, Hollandsch Diep, 
Merwede, Oude and Nieuwe Maas to the North Sea. 
These rivers are the principal lines of communication 
from Rotterdam and Amsterdam to the well-known 
Ruhr district. The Maas is a river coming from France 
via Belgium near Visé into Holland, and for the greater 
part of its upper reaches is not navigable owing to lack 
of water, but the Dutch Government is now engaged in 
greatly improving this river. The Scheldt also flows 
through Holland to the North Sea, and makes Antwerp 
a seaport. Further, a large number of small rivers 
flow across Holland, but not content with all this water 
they have in addition made a great number of canals 
for the drainage of the low-lying fields and for shipping— 
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passing the locks the length over all is of special import- 
ance. For the same reason the official tonnage certificate 
does not state the breadth moulded but the extreme 
breadth. Neither the moulded depth nor the depth of 
holds is mentioned, but the light and loaded draughts are 
not only written down in the certificate but also cut on 
the ship’s hull on both sides in three places along the 
side of the ship. A Government surveyor fixes for every 
river boat, according to Moorson’s system, the deadweight 
capacity—not only the maximum deadweight, but also 
the deadweight at every tenth of a metre immersion. 
In this way he makes a complete deadweight scale, 
which is shown in the certificate in question. The 
maximum deadweight capacity is that calculated with 
a freeboard = zero, and in practice all the river lighters 
are used with no freeboard at all. The hatchway 
coamings and the shear give the ship her reserve buoyancy. 

This system of measurement of the river boats is 
exactly the same in Germany, Belgium and France, and 
the Government tonnage certificates are reciprocally 
recognised. This system with a deadweight scale on the 
tonnage certificate is very simple and practicable, because 
it enables one to control immediately the deadweight of 





a complete as well as of a partly loaded ship. Even to 
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big ones for the shipping only. To the latter category 
belongs the North Sea Canal, which connects Amsterdam 
with the North Sea near Ymuiden, so that all but the 
biggest steamships can approach that port ; the Merwede 
Canal that connects Amsterdam with the River Rhine; 
the Canal of Terneuzen to Ghent in Belgium and the 
Zuid Bevelandsche Kanaal, which connects Antwerp via 
the Scheldt and different Dutch rivers with the Rhine. 
Also the important water connection between Antwerp 
and Liége runs via this Zuid Beveland Canal and some 
Dutch rivers and other Dutch canals. 

It is not surprising, therefore, that the transport of 
goods in Holland and in Switzerland, Germany, 
France and Belgium mainly takes place by water, and 
that an enormous number of river and canal boats are 
owned in these countries, the great part of which are 
built in Holland. These inland vessels comprise sailing 
ships, steamships, motor boats, lighters and tugs, and 
their deadweight capacity varies from 10 to 3,500 tons 
(of 1,000 kg.). It would carry the author too far to 
give details of all these kinds of ships, so that he 
restricts himself chiefly to the big river lighters. 

Principal dimensions and deadweight capacity.—These 
are laid down in an official Government certificate 
called the “Tonnage Certificate.” The length given 
in this document is not the length between perpendiculars 


*{A Paper read at the Summer Meeting of the Institu- 








123% Naval Architects, held in Holland, September 3, 





control the weight of the discharged cargo of a sea-going 
ship there is used the officially measured river lighters. 
The gross and net registered tonnage, which has already 
given so much trouble in the sea-going ships, is for- 
tunately unknown in our river shipping trade. All the 
harbour, lock and quay charges are paid for on a basis of 
the maximum deadweight. Besides the above-men- 
tioned sizes the height of the empty ship above the light 
load water-line is still very important, with a view of 
passing under the bridges. 

Type of river lighters according to their dimensions.—The 
depths of the rivers, the sizes of the canals, locks and 
bridges fix the maximum principal dimensions of the 
river boats. This is the reason why we have river boats 
from 10 up to 3,500 tons deadweight. The very small 
lock near Wijk bij Duurstede reduces the maximum 
dimensions of the shipsto 17 x 3-70 x 0:85m. (draught). 
The larger river lighters may be classified in standard 
types. 

No. 1. The Sambre Ship.—This type of vessel has the 
following dimensions :—Length (over all) = 46-95 m.; 
breadth (extreme) = 5:03 m.; depth (moulded) = 
2-35 m.; deadweight on 2-35 m. draught = 410 tons 
of 1,000 kg. ; deadweight on 2-10 m. draught = 380 tons 
of 1,000 kg. 

An arrangement plan and midship section of a Sambre 
ship is given in Fig. 2, page 312. This type of ship is 
specially used in the southern Dutch canals and in the 
Belgian and French small canal trade. The midship 


but the length over all. The reason for this is that for | 





and how very light the plates and angles are. Thus the 
shell plating = 6 mm. and one strake is only 5 mm. 
The frames, 65 x 50 x 6 mm., are bent in the bilge, 
but the bilge and bottom plates are connected by an 
outside angle-iron of 70x 70x 7 mm. The three 
cargo holds have an enormous cubic capacity. The crew 
consists of one man, who lives in the forepeak, and the 
captain with his family have their accommodation aft. 
The maximum height of the empty ship above the light 
water-line is 3-35 m. aft and forward, in which case 
anchor davit, mast, deck cabin and rudder are lowered. 

No. 2. The Spits Ship.—This type is similar to the 
Sambre ship, but with a length (over all) of 45-90 m., 
a breadth (extreme) of 5-59 m., and a depth (moulded) of 
2-17 m. maximum deadweight on 2-17 m. draught = 
420 tons of 1,000 kg. 

This type of ship is specially used on the Belgian and 
French canals. 

No. 3. The Kempenaar Ship.—The dimensions of this 
type are as follows:—Length (over all) = 50 m.; 
breadth (extreme) = 6:60 m.; depth (moulded) = 
2-15 to 2-25 m.; deadweight on 2-20 m. draught = 520 
tons of 1,000 kg. This type of ship is most used in the 
trade from Liége to Antwerp, and in construction she is 
rather like the Sambre ship but with curved bilge plates 
and is more heavily built. The minimum thickness of 
the shell plates is 6 mm., bilge and sheer-strake plates 
are 7 or 8 mm. 

No. 4. The Brusselaar Ship.—This type has the follow- 
ing dimensions:—Length (over all) = 59-60 m.; 
breadth (extreme) = 7-81 m.; depth (moulded) = 
2-06 m.; deadweight on 2-40 m. draught = 700 tons of 
1,000 kg. 

This type of ship is specially built for the Brussels 
canal trade, but is too broad for the Liége trade. She 
is otherwise constructed like the Kempenaar type. 

No. 5. The Dortmund-Ems Canal Ship.—This type of 
vessel has a length (over all) of 66-70 m.; breadth 
(extreme) = 8-20 m.;. breadth (moulded) = 8-14 m. ; 
depth (moulded) = 2-40 m.; deadweight on 2-40 m. 
draught = 925 tons of 1,000 kg.; deadweight on 2 m. 
draught = 730 tons of 1,000 kg. 

A general arrangement plan and midship section, &c., 
of this type of ship are given in Fig. 3, page 312. 

The ship has nine cargo holds, five steel bulkheads, 
six wooden temporary bulkheads, crew accommodation 
in the forepeak and accommodation for the captain and 
family aft. The.author draws attention to the fact that 
the ship has no bottom keelsons nor hold stringers. The 
longitudinal strength has been brought into the hatch 
coaming plates (with an extra strip), the extra sheer 
plate and the bilge plates. 

No. 6. The Rhine-Herne Canal Ship.—The dimensions 
of this type are: Length (over all) = 79-95 m.; length 
(between perpendiculars) = 78m.; breadth (extreme) = 
9-43 m.; depth (moulded) = 2-50 m.; height of the 
empty ship above the light water-line = 4:20 m.; 
deadweight on 2-50 m. draught = 1,350 tons of 
1,000 kg.; displacement on 2-50 m. draught = 1,665 
tons of 1,000 kg. 

This ship has 10 cargo holds and is otherwise con- 

structed like type No. 5. . 
Besides these six standard types we find a great number 
of vessels, generally called ‘“ Rhine ships,” of larger 
dimensions than those hitherto mentioned. These ships 
are specially in the trade of Rotterdam, Antwerp and 
Amsterdam to the Ruhr district and the German portion 
of the Rhine. The principal (extreme) dimensions and 
maximum deadweight capacity of these ships are as 
follows :-— 








S a a : as 

3 ge 33 = 5% 

- |3|98 | #2 |] 3 | a 

ea | £8 | 83 £ | #2 

=] Ao =| a $3 

4 ba 3 
Metres. | Metres. | Metres. | Metres. | Tons. 
No.1 . 78-20 9-43 2°55 2-50 1,380 
No.2 . 82 10 2-70 2-70 1,500 
Nov3".. 85 11 2-60 2-60 ,700 
No.4 . 85 11 2-65 2°65 1,800 
No.5 . 85-50 | 11°15 2-58 2-58 2,000 
No.6 . 92-30 11°59 2-70 2-70 2,170 
No.7 . 93 11-59 2-80 2-80 2,225 
No.8 . 95 11-59 2°82 2-82 2,300 
No.9 . 120 14 2-80 2-80 3,583 




















Ship No. 9, of 3,583 tons deadweight, is the Karl 
Schreurs 3A, built in 1909 by the N.V. Werf De Noord at 
Alblasserdam, and is the largest river lighter in the 
world. She has 17 cargo holds and the general arrange- 
ment is shown in the National Technical Shipping and 
Shipbuilding Institute and Museum at Rotterdam. 
Proportions and coefficients. — The proportions of length 
to depth are the most remarkable in this type of ship. 
In type No. 1, length (over all) : depth (moulded) = 20. 
In type No. 2 this proportion is 21-1. In type No. 3 = 
22-7. In type No. 4= 29. In type No. 5 = 28-52. 
In type No. 6 = 34-2. In type No. 7 = 32, and in the 
bigger Rhine ships about 32, and even 42-8 in the ship 
of 3,583 tons (No. 9). If we compare these figures with 
the ordinary proportions in seagoing ships and the 
extra provisions which the classification societies require 
for extreme proportions, one should expect extra longi- 
tudinal strengthening in the river ships, but as will be 
shown you presently this is not the case. The midship, 
water-line and block coefficients are also of very unusual 
values. Even in type No. 1 the midship section co- 
efficient = 1, and in the other types this co-efficient 
is often 0-99 or 0-98 and seldom smaller. The 
water-line coefficient = 0-92 to 0-94. The ordinary 
block coefficient = 0-87 or 0°88. 





section shows that the midship section coefficient =1, 





Classification, &c.—In general river ships are not 
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were tested in the tank, one being of the ordinary type 
with round bows, frames and water-lines and the other 
@ model with specially constructed straight frames 
only curved at the bilges. The result of these tank 
experiments was that the resistance of the ordinary 
form as built during many years by the Lobith Ship- 
building Company was far 4. than that of the proposed 
new form. A complete description of these experiments, 
giving the lines of these two types of ships, written by 
Dr. Ing. G. Wrobbel, has been published in Het Schip, 
1923, page 105. 

Construction and statical strength calculations.—Fig. 4,on 
page 313, shows the general arrangement and midship 
section of a Rhine ship of the dimensions given :— 
Length (over all) = 92-30 m.; length (between per- 
pendiculars) = 90 m.; breadth (moulded) = 11-50 m.; 
breadth (extreme) = 11:59 m.; depth (moulded) = 
2-70 m. This ship has 12 cargo holds, and in the 
middle of her length a small hold of five frames which are 
not used for cargo. The light weight of this ship 
completely fitted = 400 tons. The displacement on a 


CALCULATION OF THE 


Case No. 4. (See Fig. 5, e 313). Holds Nos. 1, 2, 
3, 4, 5, and 6 half loaded ; hades Nos. 7, 8, 9, 10, 11 and 
12 fully loaded. Total weight of cargo = 1,488 tons. 
Trim by stern. Mean draught = 2 m. 

Maximum shearing force = 94 tons. 

Maximum bending moment = 1,480 meter-tons. 


4 , / 

Compression in top = Se a 1,048 kg. /em.2. 
1,412 

Tension n bottom = ~ x 114 = 505 kg. /em.2. 


The conclusion of this statical strength calculation 
ought to be that the long Rhine ships may be in a rather 
dangerous position during loading and discharging. If 
such a ship should be loaded or discharged injudiciously 
she might soon break. Therefore, the capability of the 
captain is a very important condition because he is the 
man who has to say how the ship shall be loaded or 
discharged. In particular, the old way of loading ore, 
with the lighter lying alongside a steamer which is 





MoMENT oF INERTIA. 





























Distance of 

Centre of Moment of , 

centre of Second ; Ship’s 
Scantlings. Area. —.. ~——— on | gravity to power of —— moment of 
line . neutral this distance. —— inertia. 

¥ axis. y 

° sq. cm. cm. cem.5 m. m2 cm.2m.2 cm.4 
A | 65 x 0:8 oo 52 0-4 20-8 1-14 1-30 67-6 2-7 
B {180x008 __.. 104 1-2 124-8 1:13 1-27 132-08 5-5 
C/ | 125-5 x 0-8 .. 100-4 0-4 40-16 1-14 1-30 130-52 5-3 
. $ 125-5 x 0-8 .. 100-4 1-2 120-78 1-13 1-27 127-51 5:3 
VES,.125°5 x 0-8 .. 100-4 0-4 40-16 1-14 1-30 130-52 5:3 

F 6h x09 .. 60-75 12-5 759-94 1-02 1-04 63-18 6,834 

G 125 x 0:8 7 o 100 100 10,000 0-14 0-0196 1-96 130,208 

‘Soe ot Res a 156 217 23,852 1-03 1: 165-36 219,700 

K | 40 x 1-2 o ye 48 263 12,624 1-49 2-22 106-57 64,000 
L | 80x 0-9 2% p 72 275 19,800 1-61 2-59 186-48 4:8 

M | 75x11 + 75 318 23,050 2-04 4-16 312 35,156 

N | 85 x1 y 35 326 11,410 2-12 4-49 157-15 3,573 
O | L95 x 65 x7 13-9 340 4,726 2-26 5-11 71-03 80-8 
P | L70 x 70 x 8 10-64 202 8,000 -48 1-68 2-82 30-00 47°5 
Q L 80 x 80 x 10 15-1 278 4,197-8 1-64 2-69 40-62 87°5 
R |2x*7°5 a 10-4 263 2,735 -2 1-49 2-22 23-09 82-5 
8 2x 7:5 10-4 70 728 0-44 0-19 1-98 32-5 
T | 2L100x50x8 .. 23 40-7 936-1 0-73 0-53 12-19 39°2 
U | 2L65 x55x7 - 15-92 41-1 654-31 0-73 0-53 8-44 22-4 

Vv 43-5 x 0-8 .. és 34-89 22-5 783 0-91 0-83 28-88 5,487 
W | L 55 x 55 x 6 age 6-31 2-36 14-89 1-12 1-25 7°89 17:3 
~- -- 1,144-42 -— 180,418 -12 — — 1,805 -05 465,346 -6 











draught of 2:70 m. is 2,570 tons, and the maximum 
deadweight on a draught of 2-70 m. is 2,170 tons. 
Calculations of the shearing forces and bending moments 
for four cases are shown in Fig. 5 on page 313. 

In case No. 1 the ship is loaded with 2,570 tons of 
cargo, divided equally over the holds according to their 
lengths, so that the ship is lying on an even keel. In the 
small middle hold there is no cargo. The following are 
calculated and constructed in the usual way :—(a) Curve 
of the ship’s own weight (in this case a straight line). 
(6) Curve of the weight of the cargo. (c) Buoyancy curve. 
(d) Weights curve (difference between buoyancy and 
cargo plus ship’s own weight). (e) Curve of shearing 
forces. (f) Curve of bending moments. 

The base is the line on the underside of the keel plates. 
130,418-12 
1,144, -42 

Moment of inertia (half midship section) = 18,050 500 
< 465,346-6 = 18,515,846-6 cm.4 

Furthest fibre from neutral 
236 mm. 

Moment of resistance (half 
18,515,846 +6 
236 

Moment of resistance (midship section) less 10 per 
cent. for rivet-holes = 78,457 x 2 x 0-9 = 141,222-6 
em.3 = 1,412 cm.2 m. 

Case No.1. (See Fig. 5, page 313), Ship with 2,170 
tons cargo equally divided over the holds. 

Displacement = 2,570 tons. Draught = 2-70 m. 

Maximum shearing force = 88 tons. 

Maximum bending moment = 1,116 meter-tons. 
1,116,000 

1,412 


Neutral axid above base line = = 114 cm. 


axis = 350 — 114 = 
midships section) = 


= 78,457 em.5 


Compression in top = = 791 kg./em.2. 


Tension in bottom = i38 x 114 = 382 kg./cm.2. 
Case No. 2. (See Fig. 5, page 313). Empty ship. 
Displacement = 400 tons. Mean draught = 0-45 m. 
Maximum shearing force = 20-4 tons. 

Maximum bending moment = 424 meter-tons. 


424,000 
ak 7 300 kg. /em.2. 
300 


Compression in bottom = 336 = 114 = 145 kg./cm.?. 


23 

Case No. 3. (See Fig. 5, page 313). Holds Nos. 4, 6, 
7 and 9 empty. Other holds with cargo. Total cargo 
=: 1,497 tons. 

Displacement = 1,897 tons. 
on an even keel. 

Maximum shearing force = 176 tons, 

Maximum bending moment = 2,784 meter-tons. 


2,784,000 _ 
1412 


Tension in top = 


Draught = 2 m. Ship 


Tension in top = 1,971 kg. /em.2 


1,971 





conveying her cargo into the lighter by ordinary steam 
winches, is very dangerous, because the ore is not 
discharged exactly in the centre of the cargo holds, 
thus giving the ship a trim and a list. When the ship 
has been half loaded and has got a considerable list she 
is then towed round with the assistance of two tugs to 
complete her loading on the other side, thus bringing her 
on a level keel. 

The modern system of loading ore is by long horizontal 
loading-bridges which bring the ore nearly to the centre 
of the bottom of the lighter. Such cranes are employed 
on the banks of the Maas and Waalhaven at Rotterdam. 

It is easilyseen how dangerous is the twisted position 
of such a ship, and how it is quite insufficient to arrive 
at conclusions about the strength by considering only the 
shearing forces and the bending moments as if the Rhine 
ships were really a straight beam. The great danger of a 
Rhine ship is that she is so long and never can be con- 
structed sufficiently stiff to eliminate the danger of 
buckling the bottom or the hatch coaming plates. It 
is for this reason that the Rhine ships are constructed 
with no special longitudinal keelsons on the bottom, 
but with more strength in the hatch coamings (or furthest 
fibre from the neutral axis), the sheer strake and the bilge 
and bottom strakes, and with a large number of *thwart- 
ship bulkheads to give the ship a certain resistance 
against twisting and buckling. Strong longitudinal 
keelsons make the weight of the ship herself too great, 
and bring the neutral axis too low, so that what is gained 
in strength on the bottom is lost on the top of the 
hatch coaming plates. 

The most dangerous way of loading or discharging a 
Rhine ship is when the hatch coaming plates are in 
tension while the bottom is in compression. The captain 
would never notice the starting or buckling in the 
bottom plates, therefore he always loads or discharges 
his ship in such a way that the bottom isin tension. As 
soon as he observes signs of twisting or buckling in the 
hatch coamings he knows that a mistake has been made 
in loading or discharging, and the work has to be stopped 
at once. 

Besides this we have to pay proper attention to the 
local stresses, which, for instance, may be caused by 
putting in a heavy weight of ore at the bottom of one of 
the holds, which will cause such a bending of the bottom 
locally that the displacement and the deadweight of the 
ship are more than shown by calculation without deflec- 
tion of keel. It has often been found after some years 
that the riveting of the bilge and bottom was so damaged 
that re-riveting was necessary. I myself once observed, 
when a heavy weight of copper ore was put in one of the 
holds too suddenly that the frames at the bilges and the 
bottom plates in the neighbourhood of one of the bulk- 
heads were broken, so that the cargo fell through into the 
river. Nevertheless the ship remained afloat, but it 
was rather difficult to put her on a slipway by reason of 
the bottom plates hanging at an angle underneath the 
bottom. 

Regarding the details of construction I would draw 
attention to the covering of the hatchways with 


of the bollards, never made of cast-iron but of steel 
plates; the steering gear which can be lowered; the 
anchor, windlass for hand use and, on the largest ships, 
driven by a small motor. 

Finally, I would remark that practically all the river 
ships in Holland are built of steel, wooden ships having 
died out. Experiments have also been made with ferro. 
concrete. A few years ago I was charged with the 
inspection during building in Germany of four ferro. 
concrete Rhine lighters. The results were so bad that I 
had to refuse to accept them, and I believe it is not too 
much to say that ferro-concrete river ships have no 
future at all. The reasons are that if the ship has been 
built strong enough for the general shearing forces and 
bending moments she is much heavier than a steel ship, 
so that the deadweight carrying capacity is much less; 
nevertheless, she will never be strong enough to resist 
local collision damage which appears to be of daily 
occurrence in this trade. 





THE WATER-TIGHT SUB-DIVISION OF 
PASSENGER SHIPS.* 


Notes on the Curves and Formule for regulating the Waier- 
tight Sub-division of Passenger Ships. 


By Sir ArcuipaLp Denny, Bart., LL.D. (Honorary 
Vice-President). 


In May, 1912, following the Titanic disaster, the British 
Board of Trade appointed a committee to consider the 
water-tight sub-division of all ships. Previous com. 
mittees in Great Britain had dealt with sub-division, 
notably that of 1890-91, but, so far as is known, in 1912 
water-tight sub-division throughout a ship on any system 
depending upon flooding curves was not required by 
official regulations in Great Britain or in any other 
country, with the exception of Germany, where, follow- 
ing the sinking of the Elbe, rules under the See-Berufs- 
genossenschaft were enacted and put in force. These 
rules divided passenger ships into two classes—(1) fast 
steamers, ¢.e., those of fine form and great speed, which 
serve almost exclusively for the transport of passengers 
and, in proportion to their size, carry little cargo, and 
(2) cargo and passenger steamers, 7.e., ships of moderately 
fine or of full form, of moderate speed, which carry 
large quantities of cargo and besides that, as a rule, 
more than 50 passengers. 

The grading in each class (1) and (2) was in one and 
two-compartment steps and on the assumption of 
increasing permeabilities as the ships increased in length, 
There was no fixed criterion of service to distinguish 
the two classes, nor was there, so far as is known, any 
intermediate grade between the two classes. 

So long as only one nation had such rules and the 
two classes were found to be distinctly separate, this 
system, when applied in a reasonable manner by a capable 
and independent authority, would produce fairly good 
results. Many of the German passenger ships which 
were built under these rules are now in the hands of 
different nations, and the practical effect of the applica- 
tion of the rules can therefore be ascertained inde- 
pendently. It is understood that the “‘ cargo and pas- 
senger’’ ships have been found to be sub-divided in an 
orderly fashion and are generally at least ‘‘ one-compart- 
ment ’”’ ships, but, without the particulars of the lines, 
&c., it has not been possible to make a full comparison 
with the Convention system of grading. The “fast 
steamers’’ have been found well sub-divided, except 
that in some cases very free use has been made of long 
steps and recesses in the decks and bulkheads when the 
exigencies of passenger accommodation required them. 
The 1912-15 Bulkhead Committee was supplied with 
copies of these regulations, and naturally took them into 
account when making its preliminary investigations. 
It was also supplied with a memorandum drawn up by 
the Board of Trade’s Principal Ship Surveyor, in which 
he asked that all suggestions should be accompanied 
by data of such a nature that they could be simply and 
accurately applied. He indicated that this had not 
been so in the case of the curves supplied by the 1890-91 
Committee. The 1912-15 Committee, therefore, formed 
a staff at Newcastle under one of its members which, 
after about two years’ labour, produced the flooding 
curve diagrams and other particulars by which true 
flooding curves are quickly and conveniently obtained 
for any ships but those of extraordinary design. The 
object of doing so was two-fold (1) to meet the wish of 
the Board of Trade staff as expressed above, and (2) to 
admit of the committee examining quickly a large number 
of typical ships so that they might have actual figures 
to guide them in making their final recommendation 
as to sub-division. g 
While the above work was proceeding, the committee 
was generally occupied in taking evidence in regard to 
accidents which had led to flooding ; the effect on bulk- 
heads as then constructed ; the effect of openings in the 
bulkheads, sides and decks and the methods of closing 
them; longitudinal sub-division; and many other 
details, for particulars of which see Chapter II of the 
committee’s report. On that evidence and on other 
investigations were based the details of construction 
embodied in the two reports of the 1912-15 Committee, 
on which no very serious criticisms have been made. 
Returning to the work done by the staff at Newcastle 
on the geometry of the problem, the flooding curve 
diagrams were practically finished about the end of 1913 
and the committee took up in detail the consideration 
of the standards of sub-divison to be recommended, 
a matter which had previously been discussed only in & 
general way. With their knowledge of the German 
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wooden hatches; the special closing of these having 
regard to Custom House requirements ; the construction 


* Paper read at the Summer Meeting of the Institutes 
of Naval Architects, held in Holland, September 3, 1923. 
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system, combined with the evidence taken and their 
own knowledge of many types of vessels, it had been 
decided that the severity of sub-division should increase 
gradually and continuously from a one-compartment 
to a two-compartment standard and should then gradually 
approach a three-compartment standard for the highest 
class. But at the end of 1913, when the Board of Trade 
asked for a memorandum for the popes of instructing 
the British delegates at the approaching International 
Conference on the Safety of Life at Sea, the committee 
was not far advanced in the investigations of sub- 
division, as the flooding curves diagrams had not been 
available for a sufficient time for them to be applied to 
a large number of typical vessels. 

As to what is now known as the “‘ Criterion of Service ” 
which would govern the grading of vessels, this had been 
considered in a general way and certain investigations 
had been made taking into account the number of 
passengers, but it was thought then and confirmed later 
that this alone would be an unsuitable criterion, for the 
reason that it would tend to segregate ships into pure 
passenger and pure cargo ships which would be against 
the public interest. Nothing at all on the subject was, 
therefore, included in the memorandum to the Board. 
The investigation of the permeability of different cargoes, 
machinery and other spaces which was necessary for 
the system of sub-division which the committee had 
provisionally adopted had, however, been carried out, 
with the result now known, and the figures arrived at, 
as being average ones, have not been seriously challenged. 

The above outlines the position of affairs at the end 
of 1913 when the Conference on the Safety of Life at 
Sea first met, and it is not necessary to deal in detail with 
the Convention which was ultimately signed in London 
by the delegates, but which has not yet received complete 
international agreement. Reference is made to page 7 
of the first report of the 1912-15 Committee for a short 
note on the work of the Convention and a description 
of the results and generally how they were arrived at. 

In regard to the French system, it should be added 
that it not only included the factorial method, but also 
embodied a ‘‘ criterium ’’ and the expression “ criterion 
of service ’’ was, it is believed, suggested by the French 
delegation and accepted by the Convention Committee 
dealing with sub-division. The work of the 1912-15 
Committee was not sufficiently advanced to permit of the 
British delegates offering a complete and definite scheme, 
nor were the French delegates in a position to do so, 
while the German delegates submitted the rules of the 
See-Berufsgenossenschaft as their proposals for adop- 
tion, noting when doing so that they had had 17 years’ 
experience. That was a very strong “ gesture.” 

The three systems proposed had this in common, 
that the severity of sub-division increased with length 
of ship, but it is to be noted the German system was a 
series of steps. Personally, the author still thinks that 
the British proposal of visible and increasing margins, 
after flooding, had great advantages, notably in con- 
nection with the arrangement of openings in the sides 
and bulkheads as referred to on page 8 of the first 
report, but the factorial system had the same practical 
effect in grading the severity of sub-division in a gradual 
and continuous manner. The method of tracing the 
two factor curves B and C was originally suggested 
by the Belgian delegates who proposed to combine the 
French factorial system with the British permeabilities 
and proposed a series of factors for different lengths. 
This was accepted in principle and was then linked 
up with the German “severity of sub-division’ in the 
curves B and C at the suggestion of the French delegates, 
who worked by a method of comparison using assumed 
permeabilities for a particular part of the ship in relation 
to the specified permeabilities of the German rules. 

Certain points were left over by the Convention for 
national investigation such as the Criterion of Service, 
longitudinal and horizontal sub-division; sub-division 
of small ships and the strength and construction of bulk- 
heads, &c. The British Government was invited to 
undertake the duty of circulating the information when 
obtained, and the 1912-15 Committee was asked by the 
Board of Trade to make proposals on these points with as 
little delay as possible. So far as is known, noinforma- 
tion was received by the British Government from other 
Governments up to July 29, 1914, when Dr. Welch, 
Mr. Carter, the Secretary of the Committee, and the 
author proceeded to Paris and attended a conference 
with representatives of Belgium, France and Germany 
and submitted to them the committee’s suggestions 
on a Criterion of Service and other points. The war, 
which followed in five days, stopped all international 
work on this matter and the committee completed its 
work with all speed. This work was very largely based 
on and controlled by the Convention and was carried 
out under great difficulties, as the energy of the members 
was necessarily devoted to the production of munitions 
of all kinds to meet the national needs. 

Special attention is drawn to the 1912-15 Committee 
Report where it deals with the strength and construction 
of bulkheads. Very wisely our Government completely 
met the committee’s request that funds should be placed 
at its disposal for the purpose of making full-sized tests, 
and in doing so the Government rendered a service of the 
greatest value to all nations, which, it is believed, will 
lead to the settling of this question in a satisfactory 
manner. On receipt of the committee’s first report, 
dated November 3, 1914, the Board of Trade decided 
that our Government, having ratified the Convention, 
was in honour bound to do what they could, pending 
final international agreement. It was not possible to 
carry out the Convention fully as, for example, no Cri- 
terion of Service, an essential feature, had been agreed 
to, nor had any of the other points left over for con- 
sideration been internationally discussed or accepted. 

The Board took the view that they were bound by 
Article 16 of the Convention dealing with existing ships 





to make the best arrangements possible, and, therefore, 
ruled that new passenger ships should comply with the 
Curve B standard of sub-division, and as an optional 
regulation said further that, if owners desired it, they 
might use the Criterion of Service suggested in the 
committee’s report if they wished to interpolate between 
Curves B and C. Construction of passenger ships in 
the United Kingdom was practically at a standstill 
during the war, but a period of great activity set in after 
the armistice, and owners of intermediate steamers 
at once complained that Curve B was too severe for that 
class of ship and pointed to Article 17 of the Convention, 
which states that “‘ships shall be as efficiently sub- 
divided as is possible having regard to the nature of the 
service for which they are intended,” and claimed that 
it was not the intention of the Convention to make 
impossible the construction of ships similar to those of 
existing serviceable types. 

A paper was read before a meeting of this institution 
by Sir Westcott Abell in Liverpool, in 1920, which 
followed a general paper on ‘‘ Odds on for Sinking ”’ 
read by him before the Royal Society. Starting with 
the probable length of damage due to torpedo explosion, 
he claimed that bulkheads too closely spaced might 
increase instead of diminish the chance of sinking, and 
suggested a reversion to plain one- and two-compartment 
sub-division with certain grading. It was pointed out 
in the discussion that such lengths of damage were a great 
rarity in ordinary peace times, and it was considered 
that the factorial system was the better one and was 
fairest as between ship and ship. In 1920 a small 
British deputation visited the United States of America 
and had an informal discussion at Washington on the 
sub-division situation in particular relation to the 
intermediate type of ship and, as a result, an alternative 
system was published by the Board of Trade in Circular 
No. 1623. Consultation also took place with the French 
experts on this and other matters dealing with the putting 
into force of the Convention. 

The alternative system permitted the longer holds 
forward of the machinery spaces so essential for the 
ordinary intermediate steamer, but as a quid pro quo 
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called for additional sub-division at the forward end. 
This had some beneficial results in certain steamers, 
but the call continued for a less severe starting point 
than that imposed by Curve B or the above-mentioned 
alternative, and the Board of Trade asked the shipowners 
to formulate their own proposals. This they did in a 
general way, based on a similar system to that outlined 
by Sir Westcott Abell and referred to above. The 
department then invited Mr. Foster King, Dr. Welch 
and the author to join with Sir Herbert Rowell, Sir 
Westcott Abell and Mr. Colvill, to consider and advise 
as to what should be done. The former three were 
members of the 1912-15 Committee and the three latter 
were those who had been at the Washington Conference. 

It appeared to this Informal Committee, as a result 
of their investigations, that the statements of the ship- 
owners had a substantial foundation and that the 1914 
Conference, in fixing the factors for Curve B, had not 
sufficiently taken into account that type of ship, which 
is practically a cargo ship, carrying a limited number 
of passengers as an adjunct only. But, as the British 
figure of more than 12 passengers was adopted in the 
Convention as the limit when a ship was to be considered 
as a passenger ship, all ships carrying 13 or more passen- 
gers, whatever their type, were immediately forced to 
adopt at least Curve B factors. The Informal Committee 
then made careful inquiry as to the minimum length of 
main hold which would not unduly hamper cargo ships 
of about 440 ft. in length, the most common type of inter- 
mediate steamer in ocean service, and decided upon 
about 80 ft. as reasonable. 

It will be noted that Curve B is one of contraflexure 
and in this differs from Curve C. The Informal Com- 
mittee saw no reason why a properly situated initial 
curve, such as that ultimately submitted for acceptance 
as Curve A (see diagram above, should not be of the 
same character as Curve C. The difficulty after pro- 
viding a new starting point in Curve A was to evolve 
a suitable Criterion of Service and to that the Informal 
Committee devoted a great part of their time. The 
Informal Committee laid down Curve A as applicable 
to the ship which is practically an ordinary good type of 
cargo ship having a poop, bridge and forecastle covering 
about six-tenths of her length, carries no passengers 
below the bulkhead deck but has a limited number 
above and may be loaded to the full load draught per- 
mitted by the freeboard tables. The appended diagram 
shows the relation of Curve A to the Convention Curves 
B and C, and to the curve indicating the interpretation 
of the Washington Informal Conversation which resulted 
in the publication of the alternative system mentioned 
above. It will be noted that the Curve A cuts the line 
of factor of unity at 430 ft. length and as 330 ft. is about 





the smallest present-day overseas passenger ship, it 
has. been proposed that ships of less length than 330 ft. 
should be dealt with by national regulations only, as 
provided for by Convention Article III. 

In the course of the committee’s investigations, it was 
learned that certain designers were strongly of opinion 
that Curve C was altogether too severe for any ship and 
that Curve B was sufficient even for the highest class of 
passenger ship. It was also claimed by shipowners that 
nothing further was required in any case for any ship 
than that she should be an undoubted “‘ two-compartment 
ship.”” The Convention did not call for a smaller factor 
than 0-34 and that only at 899 ft. The 1912-15 Com- 
mittee called for a 0-33 factor at 800 ft. but definitely 
called for nothing more severe (see diagram). Whether, 
as is claimed, Curve C is too severe must be a matter of 
opinion after investigation, but it is known that ship- 
owners of certain nations have, since 1914, constructed 
some ships to conform to Curve C, and even in excess of 
its severity. 

It was expected by the 1912-15 Committee that the 
result of the regulations would be to increase the free- 
board ratios in passenger ships, that is to say that new 
ships would probably be deeper in proportion to their 
length. Experience shows this to be more pronounced 
than was anticipated and, in extreme cases, has resulted 
in a type of ship having long holds associated with extra 
*tween decks devoted to passengers below the bulkhead 
deck. In the opinion of the Informal Committee such 
extreme development was undesirable and pointed to the 
need of a modification of the regulations ensuring more 
normal design. It was the consideration of these points 
which led the Informal Committee to make the proposal 
that Curve A should govern the sub-division of the most 
cargo and least passenger ship. 

In December, 1921, on the invitation of the Board of 
Trade, an Informal Conference, attended by experts from 
the United States, France, Belgium and Great Britain, 
met in London and discussed the position. Curve A was 
submitted by Great Britain, and proposed forms of 
Criterion of Service were submitted the United 
States, France and Great Britain, the broad principles 
of which may be understood from the following descrip- 
tions :-— 

America.—For a ship of given length, loaded to the 
draught given by the freeboard tables, the number of 
transverse watertight bulkheads was to be regulated by 
the total number of passengers carried. This was 
indicated in a table and also more completely by a 
diagram. In cases where the number of watertight 
bulkheads fitted differed from these requirements, an 
adjustment of the freeboard was provided for in accord- 
ance with a specified rule. Under this scheme the - 
factorial method would be dispensed with, the spacing 
of the watertight bulkheads being left to the discretion 
of the designer and only restricted by the definite require- 
ments of Convention Articles [IX and XI. 

France.—The length, draught and paying deadweight 
of a ship were combined in a criterion formula from which 
a numeral could be obtained and used for interpolating 
between the higher and lower limiting standards of sub- 
division to which suitable numerals were to be assigned for 
this purpose. 

Great Britain.—A scheme of sub-division was put for- 
ward embodying a criterion formula based upon the mean 
permeability of the ship below the bulkhead deck, to 
which was added a correction to allow for the space 
occupied by passengers accommodated above the bulk- 
head deck. This formula gave a criterion numeral to be 
used for interpolation between the limiting curves A and 
C, to which were assigned definite numerals.’ Agreement 
upon any one of these proposed criteria was not found 
possible, but it was decided that the criterion should 
take account of the passenger function, and the power 
or speed function, and, finally, it was thought best to 
draw up a combination formula from which each delega- 
tion was to start further investigations. It should be 
stated that the British submitted Curve A, not only as 
a drawn curve, but defined by an equation, and they 
proposed a similar equation for a Curve C. The pro- 
visional formula which was to form the basis of further 
investigation was as follows :— 

o (P+M) 
WwW 

Cs = Criterion numeral. 

L, B = —— and breadth of ship in feet respec- 
tively. 
f = Block co-efficient of displacement. 

P = Volume of permanent passenger accommoda- 

tion above and below the bulkhead deck. 

M = Volume of that portion of the machinery 

space which is occupied by the main and 
auxiliary propelling machinery and is 
necessary for the proper working of that 
machinery. 

W = Total volume of ship above and below the 

bulkhead deck. 


Curve A was accepted as the starting point and the 
criterion numerals to be associated with Curves A and C 
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were 18 (2 + +) and 75 respectively, the former pro- 


viding for a limited number of passengers given by — 
taken for this purpose at 250 cub. ft. per passenger. 

While the questions of Curve A pied the criterion were 
the principal subjects discussed, agreement was arrived 
at between the four delegations on other important 
amendments to the Convention as follows :— 

(A) Amendments definitely recommended.—All per- 
manent coal bunkers to be included in the machinery 
spaces and separated from the cargo spaces by water- 
tight bulkheads and casings. Unless a compartment 
was at least 2 per cent. of the length, plus 10 ft., it should 









































































































































316 


ENGINEERING. 


[Sepr. 7, 1923. 








not be counted as part of the scheme. The special mark 
for exceeding the specified sub-division should be applic- 


able to all snips, but only if the length of the comparative | head deck were taken into account. 


vessel is at least equal to the length of the actual vessel plus 
5 per cent. The fore peak, while not to be less than 5 per 


cent. of the ship’s length, should not exceed this length 
by more than 10 ft 
Rules for the additional sub-division at the forward 
end of all ships and the drawing of the margin line for 
the purpose of sub-division in cases where the bulkhead 
deck is discontinuous, were also recommended. 
(B) Amendments recommended in principle subject to 
modification that may be necessary as a result of (C) :— 
The marking of the sub-division loadline, including pro- 
vision for alternative lines when some of the spaces are 
allocated alternatively to passengers or cargo. Special 
consideration as regards sub-division of machinery 
spaces, including tunnels, in which no watertight doors 
are fitted below the loadline. A revised method (Article 
VII) of estimating the mean permeability of the ends 
and machinery spaces in connection with the flooding 
calculations. 
(C) Questions for further study and the course to be 
ursued:—The important matter of’ the Criterion of 
Service, which is dealt with above. The British method 
of calculating the floodable length was recommended to 
the other nations as the standard method, subject to each 
interested nation retaining the right to adopt a different 
method so long as it is equivalent to this standard 
method. Also, that a method shall be considered as 
equivalent to the standard method provided that, if 
applied comparatively with the standard one, the 
resulting flooding curve shall have the same ordinates 
throughout its length within a tolerance of 2} per cent. 
either way. It was recommended that the strength and 
stiffening of transverse watertight bulkheads, steps and 
recesses shall be in accordance with the requirements of a 
recognised classification society or an approved equiva- 
lent, for a head of water above the bulkhead deck 20 per 
cent. of the distance from the middle of height of the 
bulkhead stiffener to the bulkhead deck, or for a head of 
4 ft. above the bulkhead deck, whichever is the greater. 
Suitable tables were to be prepared on this basis and 
circulated by the British Government. 
As noted above, this further work on the bulkhead 
scantlings was entrusted to the British and was duly 
carried out by the Informal Committee. It was finally 
transmitted to their foreign colleagues in the form of 
tables and letterpress as having been agreed by the 
Board of Trade, Lloyd’s Register, the Bureau Veritas and 
the British Corporation. As these three latter bodies 
are in close relationship with the classification societies of 
several other nations, it is thought there will now be no 
“difficulty in reaching international agreement on that 
point. The Informal Committee then tcok up the in- 
vestigation of the provisional criterion formula given 
above. It was thought that the first term, which was 
intended to express in some sense the speed factor, was 
rather insensitive and not sufficiently or accurately 
qualitative, hence the committee came to the conclusion 
that it would be better to omit it and that this could 
safely be done as the second term contained a good 
power factor in M, and the block co-efficient would be 
reflected in W. 
The study of the complete provisional formula showed 
that the highest value of C, found by applying it to the 


British fastest and largest, practically exclusively 
passenger vessels, did not much exceed 60. A study 
of the second term showed that even in a completed 
vessel it was difficult to ascertain the value of M as 
defined, and that of the other volumes anything above 
the bulkhead deck was equally difficult to fix absolutely, 
while it is apparent that the system shared disadvantages 
which were stated by critics of the 1912-15 Committee’s 
criterion to be inherent to it. These included the criti- 
cism that it seemed unreasonable to place accommodation 
above and below the bulkhead deck in the same category 
or to call for closer bulkheads or decreased draught 
because an owner at the last moment of design or con- 
struction decided to enlarge certain public rooms situated 
above deck without increasing the number of berths 
fitted. 

A serious attempt was made to develop it in its stated 
form and a number of actual ships were first arranged 
by careful inspection in a graded list of most cargo and 
least passengers to most passengers with practically no 
cargo. From full particulars obtained, especially from 
owners and builders, the formula was then tested with, 
in the Committee’s opinion, unsatisfactory results. 
These and former investigations disclosed that both from 
a “‘ service ’’ and a “ safety ” point of view, the part of a 
ship below the bulkhead deck was the most important 
and that, so far as a Criterion of Service based upon space 
ratio was concerned, the actual volume of superstructures 
might be ignored. For this reason, and also on account 
of the difficulty of correctly estimating the volume of 
the superstructures in the early design stage, it was 
decided to base the space ratio upon the allocation of 
space below the bulkhead deck, keeping, however, the 
same form of expression as the second term of the 
conference formula. It was found by actual trial that 
for comparative, ¢.e., criterion purposes, the machinorv 
function is expressed with fairness by the volume of the 
machinery portion of the ship defined in Convention 
Article V. 

As to the passenger function, this was found to be given 
equitably by the volume of the accommodation below 
the bulkhead deck, provided the total number of pas- 
sengers carried did not exceed a certain limit beyond 
which a correction was necessary. This led to the pro- 
posal by the department’s experts of a “‘ specific volume 
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formule (1) and (2) given above were evolved. 
C, = Criterion numeral. 
= Length of ship as defined in article V. 


ship as defined in article V. 
N = Total number of passenger berths in ship. 


VII. (See Appendix A.) 
Pi =N x 0-6L. 
V = Whole volume of ship below the margin line. 


in all other cases formula (2) is operative. 





carrying 1000 
used in estimating the limit numeral 23 for Curve A. 


a scale range of 100 between curves A and C. 


arriving at this figure al] classes of passengers and the 
whole of the accommodation above and below the bulk- 


Working on the lines already indicated the criterion 


M =Volume of the machinery space portion of the 


P = Volume of passenger and crew spaces below 
the bulkhead deck as defined in new article 


When P| is greater than P, formlua (1) is used and 


The ordinary “‘ three island” ship of the cargo type 
passengers above the bulkhead deck was 


As regards the limit numeral for curve C, the Aquitania 
and Mauretania were taken as representative of the type 
of ship to which the Curve C standard of sub-division 
might apply, and the numeral 123 was derived from the 
relevant particulars furnished by the owners of these 
ships. For the co-relation of the terms M and P in the 
formula the co-efficient 2 applied to the latter was found 
to give a fair balance between these two functions as 
indicated by the graded list of ships above mentioned. 
The scale factor 72 was chosen to give for convenience 


These formule have been tried on many ships repre- 
sentative of all types and services and found satisfactory. 
The result of these investigations of the provisional 


mittee drew attention to the provision for longitudinal 
sub-division embodied in the 1912-15 Committee's 
report and made certain suggestions. The Informa] 
Committee was of opinion that the principle of the con. 
cession in transverse sub-division suggested by the 19]2- 
1915 Committee might be extended upwards beyond the 
limit of the 0-45 factor, the relaxation decreasing as the 
factor increased to unity, when it would vanish. They 
stated, however, that the variation in design of these 
oil fuel compartments as to position, and extent upwards 
and inwards, was so great that each case would require 
to be specially considered, applying, however, a limiting 
angle of heel when probable damage was considered and 
assuming that if certain tanks were damaged on one side, 
the corresponding compartments on the opposite side 
were to be assumed as flooded to adjust the heel and 
hence be out of action as buoyancy. As the number of 
ships concerned would necessarily limited and would 
in any case require special consideration, no objection, 
it is thought, can be raised to this until experience is 
gained by practice. 





APPENDIX A. 


RECOMMENDED NEw ARTICLE VII. CONVENTION 
REGULATIONS. 


PERMEABILITY, 


The definite assumptions referred to in Article VI relate 
to the permeabilities of the spaces in question below the 
margin line. 

In determining the floodable length, a uniform average 
permeability shall be used throughout the whole length 
of each of the following portions of the ship :— 

(1) The machinery space. 
(2) The portion forward of the machinery space, and 
(3) The portion abaft the machinery space. 

(i) For steamships having no between deck spaces in 
way of the machinery space, the uniform average per- 
meability of the latter is to be taken at 80; but in those 
having one or more between deck spaces in way of the 
machinery space the uniform average permeability is to 
be obtained from the formula :— 





criterion formula and the British proposals based thereon 
were in June, 1922, transmitted to the other delegates 
to the 1921 Conference, but so far there has been no 
agreement on this question. It should be here observed 
that with the Conference formula a numeral of 75 is 
associated with Curve C, but this is not comparable with 
the 123 of the British formula and it is necessary to keep 
this in view when comparing results obtained by the two 
methods. A fairer comparison may be made, however, 
if 60 be substituted for the Conference numeral 75, the 


Where a = volume of the passenger and crew spaces 
between decks (as defined in paragraph IV), which are 
situated below the margin line within the limits of the 
machinery space. 

v = whole volume of the portion of the ship below the 
margin line within the limits of the machinery space. 


Aquitania. 


former being the figure obtained for the Mauretania and 


t having been borne in upon them that a four-party 
agreement on a criterion was unlikely, the Informal 
Committee reported to the Department at the end of last 
year and gave their advice that, pending International 


For ships fitted with internal combustion engines, the 
uniform average permeability of the machinery space 
shall be five greater than ascertained by the above rule 
for steamships. 

(ii) The uniform average permeability throughout 
the whole length of each portion of the ship forward or 
abaft of the machinery space shall be obtained from the 


modification of the 1921 Conference formula might be 
used by the British. It is impossible to say what course 
would have been followed in connection with international 


agreement on a Criterion of Service, their proposed | formula :— 


roperly applied internationally. 


took place in the latter part of last January. The ship- 
owners broadly put forward two principal points; (1) that 
Curve A was not sufficiently far to the right, and that, 
instead of cutting the factor of unity line at 430 ft., it 
should not do so until 460 ft., and (2) that Curve C should 
be cut off by a horizontal line at 0-45 factor, maintaining 
however, the lower part of Curve C for interpolation 
urposes. This they claimed would ensure an undoubted 
‘two-compartment ** ship beyond which they thought 
nothing more was necessary. They drew attention to 
the modern practice of fitting watertight compartments 
for oil fuel sometimes along the sides of the entire 
machinery space, and urged that the buoyancy of these 
when the ship had been holed by collision should be 
spenieiy taken into account, and, further, they urged 
the additional security which these gave as a system of 
longitudinal sub-division when fitted continuously along 
the sides of the machinery spaces. 

The shipowners asked if it was proposed to continue 
Curve C indefinitely by the formula above 900 ft. in length. 
By an actual design of a ship of the most passenger and 
least cargo type fitted with these longitudinal side oil 
bunkers they illustrated the difficulty of design at about 
the midship half length and of providing efficient arrange- 
ments for marshalling the emigrants in a safe and orderly 
fashion to the boat deck. The Informal Committee 
studied these points and made a second report to the 
Department. In this report they adhered to Curve A. 
As to Curve C they suggested that, pending final inter- 
national agreement, the Board might adhere to the 
Convention Curve C and that no smaller factors than 0-45 
and 0-34 should be required for the Curve A and Curve C 


per passenger,” for criterion purposes only it should be | standards respectively. 


observed, and as the result of a careful examination of 


As to the shipowners’ suggestion that the oil bunkers 





many existing passenger ships of all types, 0-6 L cub. ft. | might be taken into consideration, both as longitudinal 


was adopted as representing good average practice. In 





protection and as specific buoyancy, the Informal Com- 





action had the war not occurred, but the Convention 
foresaw that there would certainly require to be some 
modification of its conditions as experience was gained, 
and therefore made provision for such modification during 
its currency and also at the end of each five-year period. 
There should then have been a Conference in 1919, but 
the war prevented that taking place, and no settlement 
of an international criterion seems to be yet in view, 
and, failing this, the full terms of the Convention cannot 


be 

When the Informal Committee’s first report was 
handed to the Department the latter sent it to the ship- 
owners and invited their opinion. This the shipowners 
gave in writing and the Department then invited the 


Where a = volume of the passenger and crew spaces 
between decks (as defined in paragraph IV), which are 
situated below the margin line forward or abaft the 
machinery space as the case may be. 

v = Whole volume of the portion of the ship below the 
margin line forward or abaft the machinery space as the 
case may be. 

(iii) If, in a between deck space enclosed by complete 
permanent steel bulkheads, any portion thereof is appro- 
priated to passengers, the whole of that space shall be 
regarded as passenger space. 

(iv) Passenger and crew spaces between decks are 
those which are neither specifically appropriated to nor 
to be used as cargo spaces, main and auxiliary propelling 





shipowners and the Informal Committee to meet with 
the Department and discuss matters. This meeting 











machinery, or other machinery spaces, bunkers (per- 
manent, reserve, or oil fuel), store-rooms, baggage and 
mail rooms, chain lockers, watertight tunnels, fresh water 
tanks and peak or other tanks. 





APPENDIX B. 
EXTRACT FROM THE PROPOSED NEW ARTICLE VIII. 
CONVENTION REGULATIONS. 


British proposed scheme of sub-division using the 
Criterion of Service formule and limiting numerals 
given on page 315. 

(a) The sub-division of all vessels 430 ft. in length and 
upwards having a criterion numeral of 23 or less shall be 
governed by the Curve A factors; those having @ 
criterion numeral of 123 or more by the Curve C factors 
and those having a criterion numeral between 23 and 123 
by factors obtained by linear interpolation between 
Curve A and Curve C. 

(6) In the following :— 
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(i) Ships less than 430 ft. but not less than 260 ft. 
in length having a criterion numeral equal to S; shall be 
sub-divided abaft the fore peak using the factor of sub- 
division unity; and those having a criterion numeral 
between S, and 123 shall be sub-divided abaft the fore- 
peak using a factor of sub-division obtained by linear 
interpolation between unity and the factor C. ate 

(ii) Ships less than 430 ft. but not less than 235 ft. 
in length having a criterion numeral Jess than $1, but 
not less than So shall be so sub-divided that neither the 
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combined length of the fore peak and the adjacent 
compartment nor the length of any other compartment 
forward of the machinery space, nor the length of the 
aftermost compartment exceeds the floodable length; 
nor shall the length of the aftermost compartment be less 
than 80 per cent. of the floodable length. 

(iii) Ships less than 380 ft. but not less than 210 ft. 
in length having a criterion numeral less than S» but not 
less than Sz shall be so sub-divided that neither the com- 
bined length of the fore peak and the adjacent compart- 
ment, nor the length of the second compartment 
abaft the fore peak, nor the length of the aftermost 
compartment exceeds the floodable length ; nor shall the 
longth of the aftermost compartment be less than 80 per 
cent. of the floodable length. 

(iv) Ships less than 330 ft. but not less than 185 ft. in 
length having a criterion numeral less than Sz shall be 
so sub-divided that neither the combined length of the 
forepeak and the adjacent compartment nor the length 
of the aftermost compartment exceeds the floodable 
length. 

() Ships less than 280 ft. in length having a criterion 
numeral less than Sq shall have a fore peak not exceeding 
in length the floodable length assuming a permeability 
of 100 per cent., nor less than 80 per cent. of that length, 
and shall have an aftermost compartment of length not 
exceeding the floodable length. 





THE SUB-DIVISION OF LARGE PASSENGER 
STEAMERS.* 


By Mr. A. C. F. HENDERSON, Associate. 


Tuts paper is intended as a statement of the position 
from the shipowner’s point of view of large passenger 
steamers in relation to present and possible future 
subdivision regulations. The Convention of 1914, the 
tulings of which have been in force in Great Britain only, 
has proved itself in the light of experience to have 
imposed restrictions on the development of sea-borne 
trade in precisely the manner which it was intended to 
avoid. There is nothing specially remarkable in this, as 
the decisions made at that time no doubt were influenced 
by the proximity of one of the greatest marine disasters 
of all time—the loss of the Titanic. During the last 
few years, as a result principally of the agitation made 
by British shipowners, much time and trouble has been 
devoted to the task of recasting the rules for the sub- 
division of ships, so that the Convention may be modified 
in such @ manner that economic restrictions will be 
removed and standards adopted which will be acceptable 
to, and made operative by, all the principal maritime 
countries of the world. 

In order to obtain the proper mental perspective it is 
necessary to recall briefly the recent events which have 
led up to the present situation. The first step towards 
a reform was a conference held at the British Board of 
Trade in October, 1921, at which shipowners were 
invited to put forward a scheme which would provide a 
standard of safety at least higher than that existing 
before the Titanic disaster, and also remove the dis- 
abilities which had resulted for the time being in almost 
a complete cessation of passenger shipbuilding in Great 
Britain. 

Previous to this, in May, 1920, an Informal Conference 
had been held in Washington, U.S.A., to discuss the whole 
question of subdivision, the result of this conference 
being the adoption as an interim measure of a partial 
scheme which gave relief to a limited class of vessel of 
the intermediate type. The next step—the details of 
which are widely known—was the International Shipping 
Conference held in London in November, 1921, at which 
a committee was appointed to consider and report on 
the manner in which the Convention should be modified. 
This committee commenced its work in May, 1922, and 
was composed of technical experts from all the principal 
maritime countries. Concurrently with all this work 
an Informal Committee on bulkheads and watertight 
subdivision appointed by the President of the British 
Board of Trade in December, 1920, had been consulting 
upon the criterion of service and other cognate questions. 
The work of this committee has not yet been made 
public, so it is not possible to make detailed reference 
to it. It will suffice, however, to say that the recom- 
mendations made in their first report, dated November 15, 
1922, supplied ample evidence that the considered 
opinions of the International Committee of 1921 had 
been almost completely disregarded. This attitude 
threatened to have the most serious effect on the future 
construction of large fast passenger steamers of the 
highest type. It was this aspect of the question which 
prompted me in the early part of this year to offer to 
read at the Spring Meeting of this Institution, held in 
London, a paper pointing out the inherent difficulties 
of formulating hard and fast rules for the subdivision 
of large passenger vessels, without fully appreciating the 
effect of such rules on the earning capacity of the 
resultant ships. The Council, however, decided that 
the time was inopportune for public discussion on the 
subdivision question, and it was not for me to criticise 
the wisdom of their decision. 

As a result of action taken by the British Chamber of 
Shipping the Board of Trade invited the British members 
of the International Subdivision Committee to meet the 
Informal Committee and discuss their report. On 
April 4, 1923, the Informal Committee completed their 
second report to the President of the Board of Trade. 
As a result of the discussion in January the standard 
recommended therein for large passenger vessels showed 
some signs that the practical economic conditions had 
been given more consideration than was indicated in 





*A Paper read at the Summer Meeting of the Institution 
of Naval Architects, held in Holland, September 3, 1923. 





their first report, but it still fell very far short of what | 


was held to be reasonable and possible by the shipowners. 
So far as the intermediate types are concerned their 
proposals allow sufficient latitude in regard to draught 
and length of hold in all but a very few cases, but it 
may be remarked that an unnecessarily retrograde step 
seems to have been taken in recommending a standard 
which in some measure is more severe than the alterna- 
tive method which resulted from the Informal Con- 
ference at Washington. It is in view of this not entirely 
satisfactory state of affairs that I would like to offer 
a few remarks from the shipowner’s point of view. 

To an unprejudiced observer there must occur the 
thought that the problem presented can be solved 
satisfactorily in two ways, whether in one or the other 
depending entirely on the point of view from which the 
solution is attempted. The shipowners’ attitude is 
that any modification of the Convention rules for sub- 
division must provide for a big improvement on pre- 
war practice but should avoid dealing in standards 
with which no State in its capacity as guardian of the 
travelling public need concern itself. It is their belief 
that such a policy is the most likely to result in inter- 
national application of a revised Convention, which is 
an object to which they attach the greatest importance 
as the only method of maintaining a high standard of 
shipping generally and of producing fair competition 
amongst all nations. They have expressed the opinion 
that the highest standard which should be made obliga- 
tory by law should be a two-compartment standard 
with a 10 per cent. margin for contingencies, and, in 
addition, for ships over 650 ft. in length, the bow protec- 
tion afforded by arranging the first three compartments 
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within the floodable length. The British Bulkhead 
Committee of 1912-15 recommended an upper limit 
corresponding to a 0-33 factor of subdivision for all ships 
800 ft. or more in length, z.e., on the assumptions made, 
a three-compartment standard throughout. 

The Convention limit was 0-34 at 899 ft., but the 
Informal Committee, which includes among its members 
several of the original Bulkhead Committee, beat all 
records by proposing to abolish higher limits altogether 
and continue the curve according to a formula which 
produced a factor of 0-275 at 1,000 ft. It would be 
interesting to know on what grounds this proposal 
was made, or how such a ship could ever be 
operated. 

It may be argued by many that the shipowners in 
recommending a factor of subdivision of 0-45 in place 
of 0-34 are trying to sacrifice a high standard of safety 
to save their pockets or, expressed in a more charitable 
form, in order to provide the public with cheaper 
travelling facilities. This is not so. They maintain 
that the ship built to a 0-45 factor is as safe as one built 
to a 0-34 factor, and in the absence of any absolute 
standard with which to make comparisons this contention 
cannot be disproved. The Bulkhead Committee in 
1912-15, and now the Informal Committee, to all 
appearances have recommended standards for the big ship 
which have been evolved by extending a mathematical 
formula. It is perhaps true that they had no option, 
but it still remains to be pointed out that they have been 
working on an unsound foundation. What must be 
emphasised is that the factor 0-34 of the Convention is 
wrong, and if it be shown to be wrong economically, 
just as the B curve of the Convention has been shown to 
be wrong, then now is the time to alter it. 

I am endeavouring to state the case for the large 
passenger vessel because although such vessels are, and 
probably will be, few in number, at the same time they 
form an important integral part of the merchant fleets 
of the ae The difficulty of producing an economical 
design for these ships involves different problems from 
those appertaining to ships which partly depend for 
their commercial success on the carriage of cargo. In 
the latter case success or failure as a commercial and 
national asset depends on facts which can be easily 
demonstrated. In large passenger steamers conditions 
are entirely different, as the features of design which 
combine to produce a successful ship cannot readily be 
defined or expressed in set terms. 
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has to be carried does not vary appreciably from voyage 
to voyage, and the draught which, in the largest types 
at any rate, has to be the maximum possible, is limited 
by shallow water in harbour entrances. If the draught 
is fixed the ship with the wider spacing of bulkheads 
will require to have the greater bulkhead depth if both are 
to conform to the same standard of subdivision. Alter- 
natively, additional bulkheads would involve increase in 
cost in respect of steel work, watertight doors, escape 
ladders and trunks, &c., and also embarrass the designer 
in arranging the statutory number of davits between the 
closer spaced hatches. But over and above this, which 
in itself is bad enough, is the fact that increase in depth 
to bulkhead deck means increase in the volume of space 
above the crown of the boiler-rooms which can be 
devoted to no useful purpose whatsoever, but on which 
dues have to be paid, and even more important is the 
inevitable increase in the total depth of the ship. As it 
is, the present big ships are very high out of the water ; 
and quite apart from the obvious stability objection any 
furtherincrease which must ensue if the same accommoda- 
tion is to be provided with the increased depth to 
bulkhead deck will still further aggravate the difficulty of 
arranging for efficient handling of the ship’s lifeboats in 
case of emergency. The efficient handling of lifeboats 
in these large vessels and the necessity for doing so is one 
of the most serious problems on the large modern liner. 
It is obvious, therefore, that any increase in severity of 
subdivision over and above the minimum reasonably 
consistent with safety must be avoided. Its effect is of 
far more than paper significance, and can be fully 
appreciated only by those with long experience of the 
difficulties of design and management of big ships. 

It has been the considered opinion of all those bodies 
which have been investigating the subdivision question 
that the advantages of the factorial system of subdivision 
outweigh its disadvantages. From some points of view 
it is an irrational system, but at the same time it provides 
@ convenient medium for the operation of a criterion of 
service. The factorial system depends for its rationale 
on an increase in reserve of buoyancy after damage as 
the length of ship increases and as the type approaches 
the purely passenger vessel. This is only true if the 
damage sustained is not sufficiently widespread to lay 
open to the sea more than the floodable length. Con- 
sideration of this fact shows that a decrease in factor 
does not necessarily lead to a corresponding increase 
in immunity from disaster. In very large ships the 
importance of surviving primary damage becomes, 
by reason of the large number carried, of greater 
relative importance than in smaller types. In other 
words, the most desirable feature in big ships is not so 
much the provision of reserve of buoyancy after damage 
as avoidance of the total destruction of reserve of 
buoyancy when the accident occurs, 7.e., a good compart- 
ment standard should be the underlying principle to 
have in mind when framing regulations for the spacing 
of bulkheads in ships of this type. In the 1914 Con- 
vention the highest standard deemed necessary for any 
type of ship was indicated by a factor of subdivision of 
0-34. This factor was associated with primarily 
passenger-carrying vessels of 900 ft. or more in length. 
On the assumptions made this represented slightly less 
than a three-compartment standard or, it might be 
inferred, an extremely good twce-compartment standard. 
It is, as I have already stated, obvious from the nature 
of the problem that no absolute standard can be set up 
by which the safety of a ship can be judged. Any 
comparison which can be made must be relative only. 
Sir Westcott Abell devised such a method in his paper on 
‘* Safety of Life at Sea,” presented to this institution in 
1921, by comparing the chances of loss of bulkheads. 
Some comparisons have been made on similar lines 
considering only the chances of loss of such number of 
bulkheads as will open to the sea more than the floodable 
length. 

The factorial method is not altogether reasonable in its 
practical application. When various factors of sub- 
division are applied to any particular length of ship there 
exist certain points at which, in order to fulfil the 
required conditions, it is necessary to introduce one and 
perhaps more additional bulkheads which in effect 
produce locally a spacing which is within the limits of a 
higher factor of subdivision. This closing up of bulk- 
heads obviously increases the chance of damage to more 
than one bulkhead, and under some circumstances will 
lead to more extensive flooding of the ship. The 
diagrams C and D (Fig. 1) illustrate this point. 

Arrangement C conforms to the standard recommended 
by the shipowners, i.e., two-compartment with a 10 per 
cent. margin. Arrangement D is what would result 
if the same number of boilers and the same oil fuel 
capacity had to be provided on a subdivision factor 
of 0-34. In the former case in a total length of 320 ft. 
it has been possible to arrange 30 boilers in four boiler- 
rooms with a series of small oil bunkers at the ship’s 
side, which constitute an unbroken inner skin for the 
whole length. 

In arrangement D, owing to the smaller factor of sub- 
division, additional bulkheads have to be introduced, 
and in order to install the same power the boilers have 
to be arranged five abreast, which makes it impossible 
to provide the protection of an inner skin. Moreover, 
if the same quantity of oil fuel is to be carried as in 
manual an additional cross bunker must be fitted 
at the fore-end of the boiler-rooms, which occupies space 
which in arrangement C can be used for other purposes. 
The contrast between the two in respect of resistance to 
damage is very marked. The inner wall of the oil tanks 
is 12 ft. to 15 ft. from the ship’s side, so that in all cases, 
except perhaps very violent collision, the effect of damage 
to the shell will be confined to the oil fuel tanks. In 
arrangement D even small damage to the shell in wake 
of a boiler-room would have quick and serious results, 
but the most significant point is the comparative result of 
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a long ripping blow, which in C would probably be con- 
fined to the side tanks, but in D would flood two boiler- 
rooms and one cross bunker. The extent of flooding in 
the two cases is shown by the shaded areas in the 
diagrams. This constitutes one of the most seribus 
objections to decrease of factor as a means for providing 
an apparent increase in safety. Another practical point 
which must be kept in mind is that in the event of oil 
fuel running short or its price becoming prohibitive, 
the side bunkers provide the only possible chance of 
reverting to coal burning. Taking these facts into con- 
sideration it can be seen that the factor of subdivision is 
not a sensitive criterion of a ship’s immunity from 
disaster. 

A considerable number of designs have been examined 
with a view to estimating their comparative safety 
when arranged so as to conform to the standards of the 
Convention and the shipowners’ proposals, respectively. 
In each comparison the arrangement of bulkheads was 
arrived at after due regard to practical requirements. 
The conclusion reached is, perhaps, not unexpected, 
viz., that up to a certain length of damage assumed 
there is nothing gained by working to a 0-34 factor as 
compared to 0-45, and assuming that immediate loss 


Fig. 2 DIMENSIONS OF SHIP 965.0": 105'0'x65.0%x38'0 DRAUGHT. ARRANGEMENT A. 
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through destruction of all reserve buoyancy is the 
correct criterion for big ships. Beyond this certain 
length of compartment which increases with increase 
in length of ship, the advantage naturally lies with the 
smailer factor. In a vessel of the Aquitania size there 
is nothing to choose between the two with an assumed 
length of damage of 44 ft. at any point in the length of 
theship. Ina vessel $65 ft. by 105 ft. by 65 ft., designed 
to conform to a factur of 0-45, the “safe length of 
damage ”’ is nearly 80 ft. 

At the Washington Conference considerable stress 
was laid on the greater likelihood of damage being 
sustained at the fore end than at the after end of the ship. 
If comparisons are made considering the forward half- 
length only in each case there is generally a higher safe 
length common to the two arrangements. In some 
cases, with assumed damage of big proportions, danger 
zones occur in the 0-34 arrangements where they do not 
in the case of a similiar ship designed on a 0-465 factor. 
Another marked tendency was observed, which can be 
traced to the small choice in length of boiler-rooms 
which is available to the designer, that is, that over a 
range of lengths designs, which conform to a 0:34 
standard in actual practice, come within the limits of a 
0-31 factor. 

There are an infinite number of different arrangements 
of bulkheads possible within the limits of a particular 
factor of subdivision, all of which will afford a different 
degree of immunity from loss for any assumed length of 
damage. The significance of this method of comparison 
depends principally on the length of under-water damage 
assumed, as any variation in respect of permeability 
may reasonably be assumed to be common to the two 
cases compared. The only indication in the Convention 
as to longitudinal extent or damage which was taken into 
consideration is the lower limit of length of compart- 
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ment, viz.,10 ft. Sir Archibald Denny, in the discussion 
on Sir Westcott Abell’s paper already referred to, stated 
that the average length of torpedo damage, viz., 40 ft., 
was too great a length to be assumed. It seems, there- 
fore, that if the object of the Convention is to cater for 
normal, as distinct from abnormal circumstances, there 
is no advantage in imposing any more stringent standard 
than that recommended by the shipowners. 

To illustrate the effect of the factorial system as applied 
to very large ships, flooding diagrams are given for two 
different arrangements of bulkheads in ships of equal 
dimensions, each of which have resulted purely from 
considerations of design. The position of none of these 
bulkheads can be altered without prejudice to the ship 
as a commercial asset. In arrangement A (Fig. 2) the 
factor necessary for the spacing of bulkheads is approxi- 
mately 0:42, but the forward half-length of the ship 
conforms to a three-compartment standard and the four 
forward compartments come within the floodable length. 
In arrangement B (Fig. 3) the necessary factor is again 
approximately 0-42, but the actual spacing of bulkheads 
indicates a three-compartment standard right up to the 
after end of the machinery space. 

The converse of this curious state of affairs, namely 
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that if the ship conforms to a three-compartment 
practically throughout it can be built under a factor of 
0-33 does not hold good. It will be seen in each of the 
diagrams that the critical points occur at each end of 
the machinery spaces. The important point is that the 
length of the midship superstructure, in which is bound 
up a@ large percentage of the earning power of the ship, 
is determined by the length of holds immediately before 
and abaft the machinery spaces. 

These results show clearly that the factorial method 
applied to big ships provides no indication of the standard 
that may be obtained in actual practice. It would be 
interesting to know the opinion of this representative 
body as to whether the standard of safety embodied in 
these two arrangements is considered as fulfilling the 
spirit of the Convention that the ships would be sub- 
divided as closely as possible having due regard to the 
service for which they are intended. 

As a general rule nothing can be gained by arguing 
about general principles on a basis of particular cases. 
The defence in this instance is that vessels of the largest 
size are always particular cases, and the force of this argu- 
ment is enhanced for this very reason. In no other case 
has any attempt been onde to formulate statutory 
requirements of a quantitative nature to be applicable 
to vessels of extreme dimensions. As for example, the 
proposed new load line regulations stop at 600 ft., whilst 
the rules of the various classification societies do not 
attempt to deal with ships approaching the size of the 
largest types. 

The suitability of safety of life at sea as a subject for 
international legislation is in itself a very doubtful 
question. It has been assumed that the safety of the 
travelling public is a matter of national concern, but it 
is a moot point whether it is reasonable to expect full 


majority of cases is the least conscious of the risks;he 
takes. If he examines his chances at all it is at best only 
subconsciously. The careful traveller, in summer at 
any rate, would elect to go from Glasgow to London by 
sea if he wanted to take a minimum of risk, but such a 
procedure would be considered absurd if undertaken 
with that object in view. Marine disasters of the first 
magnitude are mercifully rare, and the increased aids to 
navigation now available in the nature of radio-telegraphy 
and direction-finding should still further reduce the 
chances of their recurrence. 

In 1914 the British Government took the lead in 
enforcing the provisions of the Convention. At that time 
no one, I think, anticipated the full consequences of this 
action. It has been proved, however, beyond doubt that 
it is in the common interest of all nations to come to full 
agreement as to the form which any revision should take. 
When dealing with such matters internationally I 
believe that the only hope of obtaining this agreement 
lies in the establishment of a standard which obviously 
provides adequate security and just as obviously will not 
prove economically unsound in its operation. Any 
further elaboration can more appropriately be dealt with 
by each individual State. 

It has up till now been the privilege of the few to be 
able to build very large steamers, the total number built 
in the last 35 years being comparatively small, and the 
future holds out no prospect of their number being 
very largely increased, but I would again emphasise 
their importance in commerce and communications 
generally. The magnitude of the undertaking involved 
in laying down such vessels is 80 far-reaching as to be out 
of all proportion to the significance of mere formule. 
The economic needs of the times have to be carefully 
weighed and the cost involved estimated within very 
narrow limits before embarking on such an enterprise. 

In designing big ships in the future much will depend 


jon developments in the type of propelling machinery. 


It is not unlikely that for some time yet steam will have 
to provide the power, and whilst water-tube boilers of 
the small tube type are entirely unsuitable for merchant 
ships, no appreciable economy of space results from using 
the large tube type in place of the cylindrical boiler. 
The result is that even with a high degree of superheat 
and all modern improvements, a very large number of 
boilers have to be accommodated. It is, however, quite 
possible that our ideas as to the propelling machinery 
for big vessels may undergo a radical change in the next 
few years. 

I am of the opinion that whilst subdivision is un- 
doubtedly the primary consideration it is unnecessary to 
evolve detailed legislation dealing with that part of the 
problem which in the nature of things will in every 
particular case be subjected to the closest possible 
scrutiny by the best experts. It is impossible to coerce 
any Government to abide by international rules or 
prevent them building ships to a lower standard if, in 
their opinion, economic considerations demand it. 
But this, unfortunately perhaps, will not deter passengers 
booking berths in such ships. It is quite possible that 
international agreement could be obtained on the 
standards set out by the shipowners, and from the argu- 
ments put forward in this paper it is not unreasonable 
to claim that adequate safety is provided by these 
proposals. Some credit ought to be given to owners 
for the will to achieve the greatest possible measure of 
safety consistent with economic requirements. The 
incentive to do so is very great for obvious reasons, as the 
loss of a big ship means financial loss immeasurably 
greater than the value of the ship, to say nothing of the 
loss of reputation involved. There may exist in some 
minds the feeling that any’ proposal, apparently, to 
relax the standard for big ships is made not entirely 
from disinterested motives. I can only express the hope 
that the contents of this paper will serve to stem such 
a trend of thought. 

In conclusion I would like to thank Mr. L. Peskett 
and Mr. G. McL. Paterson for their assistance in the 
preparation of this paper. 





CATALOGUES FOR Merxico.—His Majesty’s Consul- 
General at Mexico City (Mr. N. King) wishes to draw 
the attention of British traders sending catalogues to 
Mexico to the necessity for arranging for the payment 
of the recently imposed duty on such literature. It 
should be noted that4delivery is not permitted before 
this duty has been paid. 





GERMAN SHIPBUILDING SINCE, THE War.—In the 
German shipbuilding industry, the yards began new 
work on a small scale soon after the war, but matters 
were considerably accelerated in 1920 by the Government 
grant for the reconstruction of the German merchant 
navy, although this proved altogether inadequate. 
The yards, however, have never been fully employed 
since the war; at present the position is very difficult, 
as new orders have practically stopped. The following 
figures show the tonnage finished at German yards 
during the last three years:—1920, 290 vessels, of 
327,700 gross registered tons; 1921, 343 vessels of 
450,900 gross registered tons; 1922, 648 vessels of 
742,100 gross registered tons. Of these the following 
tonnage was for German account :—1920, 243,000 gross 
registered tons; 1921, 409,900 gross registered tons: 
1922, 710,100 gross registered tons. Vessels finished 
for foreign account were as follows :—1920, 40 vessels 
of 84,700 gross registered tons; 1921, 54 vessels of 
41,000 gross registered tons; 1922, 37 vessels of 32,000 
gross registered tons. The tonnage of motor vessels 
built shows a material increase, from 73,000 tons in 
1920 to 135,000 tons in 1921 and 121,000 tons in 1922. 
Foreign owners ordered 102,500 tons from German yards 





agreement on such subjects. The traveller in the 
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the crane superstructure, and then back to an intermediate 197,396. R. W. J. Fletcher, Edinburgh. Transmission 
sheave mounted on the jib above the line joining the jib head and | Gearing for Machine Tools. (3 Figs.) Feb 9, 1922.— 


«“ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPEOIFIOATIONS UNDER THE AOTS OF 1907 AND 19189, 


number of views given in the Specification Drawings is stated 
eee: where none is mentioned the Specification is not 
Where inventions are 


communicated abroad, the Names, <£c., 

<e" Specvications may be obtained at the Patent Office, Sales 
C 1) 

" 5, Southampton Buildings, Chancery-lane, W.C., at 


ag 9 nts of the acceptance of a Complete 


advertisement 

pecification is, in each case, after the abstract, unless the 
Petont has bean soled hon the word * Sealed” io appended 
An eneee sine, <t ane Fine ween. Sue seca Bom date of 
the advertisement 0; of a Complete Specification, 
give notice ut the Patent 0; the grant of a 


} 0, to 
Patent on any Fas tendt cmon te Aas. 


ELECTRICAL APPARATUS. 


199,461. A. Reyrolleand Co., Limited, Hebburn-on-Tyne, 
and H. W. Clothier, Wallsend. Electric Switches. (4 figs.) 
March 22, 1922.—The invention relates to oil-break itches 
used on high voltage systems. According to the invention, the 
conductor passing through the insulator su ppentiog the fixed 
switch contact is movable, such as capable of sliding, so that whilst 
in one position it serves as a connection between the contacts 
at the ends of the insulator, in another position to which it is 
moved or withdrawn, it acts as an isolating device. A is a portion 
of the top or cover of a switch tank supporting in the usual way 
two hollow insulators B. At the upper end of each insulator B 
is a sleeve C through which connection is made from the adjoining 
parts of the circuit. The insulators B carry at their lower ends 


e 
y 





the fixed contacts D of aswitch E. Within each hollow insulator B 
is a rod F having a handle F! of insulating material. As shown 
in the left-hand portion of the figure, the member F in its normal 
position makes connection between thé sleeve C and the fixed 
contact D, the lower end of the member F being formed as at F2 
to make a plug connection with the metallic fitting at the lower 
end of the insulator. The right-hand side of the figure shows the 
member F partially withdrawn, thus isolating the contact at 
the bottom of the insulator. By way of example the right-hand 
side of the figure shows how, if desired, the isolating member F 
can also act as an'earthing device by making contact with a 
sleeve or brush G connected to some convenient earthed point. 
(Accepted July 4, 1923.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


199,540. Sir H. Austin, Bromsgrove. Internal-Com- 
bustion Engines. (2 Fivs.) April 18, 1922.—The invention 
relates more especially to internal-combustion engines in which 
the crankshaft is mounted in roller bearings. According to the 
invention, one of the cranks in respect of each big-end has a 
recess C formed in that face which is toward or away from the 
direction of rotation, and this recess connects by internal 
passages C2 withan oil hole C3, in the respective crank-pin. The 
recess C in the crank, as the latter revolves, comes periodically 

















& (99.540) e 


directly in the path of oil, which is caused to issue and fall freely 
from, or be projected from, a nozzle or aperture D fed from 
& suitable pump or other source. Preferably the nozzle is so 
arranged that the oil descends from it vertically and falls into the 
recess C as the latter passes the horizontal on its upward move- 
ment. The recess may, however, be made in the other face of the 
crank, in which case it collects the oil on its downward movement. 
The oil from the recess is forced by centrifugal force from thence 
to the oil hole or holes in the crank-pin, in a well-known manner. 
( Accepted July 4, 1923.) 


LIFTING AND HAULING APPLIANCES. 


196,056. E. Griffiths, Whitley Bay, and Armstrong, 
Whitworth and Co., Limited, Newcastle-upon-Tyne. 
yo 5 Bt J gd > wg os og maintain the load i 

8 g , the ho rope passes from the 
load over a sheave at the jib head, By an a sheave on 





jib pivot, the rope being reeved as many times as desirable round 
the superstructure and intermediate sheaves before passing to the 
winding drum. The fi shows the invention applied to a 
crane of the type in which the jib forms an isosceles triangle. 
The hoisting rope passes over the single head sheave 4 and guide 


asi 





sheave 5 at the apex of the triangle to one of a series of sheaves 
6 at the top of the post, and then is reeved as many times as is 
necessary round sheaves 11 connected by a link 10 to the apex 
of the jib and the sheaves 6 before passing to the winding drum 
7. In a modification, the link 10 and sheaves 11 are omitted, 
ond on rope is reeved directly round the multiple sheaves 5, 6. 


* MACHINE AND OTHER TOOLS, SHAFTING, &c. 


199,432. G. W. Berry, Wakefield. Flanging and Double 
Seaming Mechanism. (6 Figs.) February 27, 1922.—The 
invention relates to mechanism for applying covers or ends to 
sheet metal pes npn by the combined operations of flanging 
and double-seaming the metal at the joint. a is a chuck mounted 
on a spindle a! operated by a treadle whereby the chuck a may 
be lifted to bring the body of the receptacle with the cover shaped 
as shown in Fig. 3 against an upper chuck b capable of being 
rotated. The chucks a, b are rotated by any suitable means 
(not shown). The chuck 6 receives the pressure of the rollers 
hereinafter described. Adjacent to and at one side of the parts 
described is a support for the various flanging and seaming 
implements which are in the form of rollers. This support is in the 
form of a casting ¢ rotatable about a column cl and having at 
its upper end a collar c2 ei with a projection c3. At its 
lower part the support c has a bracket d2 to carry a horizontal 
pressure roller d. Above the roller d the support is provided 
with a recess el in which slides a spindle e2 under the action of a 
coiled spring e5 and carrying a vertical flanging roller f rotatable 
on said spindle. To the rear of the roller f the support c carries 
two other horizontal rollers g, h located in a plane ee 
to that of the pressure roller d. At the side of the support c, 
remote from the rollers, is an operating lever ¢ fulcrummed on 
the support and pivotally connected to an end of the spindle e2. 
The lever isextended beyond the connection with the spindle e2 
and engages one of two recesses jl, j2 formed in a trigger /. 
The operating lever ¢ is moved until the flanging roller f engages 
the lip o1 of the cover, lateral pressure being taken by the roller d 
in contact with the top of the receptacle as indicated in Fig. 1. 
The corresponding position of the lever and of the flanging 
roller f is indicated in broken lines in Fig. 2, in which the outer 
end of the lever ¢ is shown in engagement with the recess j1 of the 














trigger j. Both the receptacle and the cover are clamped between 
the chucks a, b, the parts to be joined being in the position shown 
in Fig. 3, and the spindle a! is rotated, whereupon the operation is 
—— which J gent oy the first stage of the joint shown in 

ig. 4, in which the edge of the body is as at 03 and the 
edge ol of the cover o is bent over the flanged edge 03 of the 
ys yee this being produced by the o; lever ¢ being 
slowly moved in the direction of arrow k, Fig. 2, which will move 
the flanging roller f to the position shown in full lines in Fig. 2. 
The outer end of the operating lever will now have engaged 
the recess 72 in the trigger } The operating lever 7 is now moved 
in the direction of arrow J, ig. 2, which causes the support ¢ to be 
swung about the column cl for a sufficient distance to bring the 
grooved curling or seaming roller g into contact with the joint 
so far made and produce the second stage of the joint shown in 
Fig. 5, in which the flanged edge 03 of the body is curled and the 
outer edge ol of the cover is curled between the edge 05 and the 
wall of the body, this operation effecting the known form of 
double seam. The movement of the support ¢ as described 
removes the flanging roller f and — roller d completely 
away from the receptacle, and still further movement of the 
lever ¢ in the direction of arrow / rocks the support ¢ still further 
on its axis cl, whereby the seaming roller g is pas away 
beyond the receptacle and the final flattening roller h is brought 
into con with the work to produce the final and finished 
flattened double seamed joint shown in Fig. 6. At the end of 
this operation the trigger 7 comes into contact with projection c3, 
which trips the trigger, releases the end of lever? from recess 2, 
and allows the flanging roller f under the action of spring ¢3 to 
return to original position ready for another operation, the lever 
end at the same time snapping into the first recess 71 of the 
trigger. (Accepted July 4, 1923.) 


The type of gearing to which the invention relates is that com- 
pris a@ sun-member and an epicyclic roller so mounted in 
relation to each other that they can be pressed into operative 
driving engagement with each other when the tool is pressed 
against its work, whilst at other times (i.e., when the said pressure 
is relaxed) they are free to slip. According to the invention, 
there is provided in or for a machine-tool or other shaft-driven 
member, a transmission gearing of the type described, charac- 





terised in that both the sun-member 16 and the epicyclic roller 
or rollers 22 co-acting therewith are of conical formation so 
mounted in relation to each other that when pressed into operative 
driving engagement with each other they make line contact one 
with another and their apexes are situated at or substantially at 
a point common to them all. A preferred construction of geari 

of the type described comprises a conical sun-roller 16, coni: 

planet rollers 22 loosely carried in a cage 21 to rotate about the 
sun-roller, and a co-operating conical surface 18 enclosing the 
one _— and arranged to be operatively engaged thereby. 


MINING, METALLURGY AND METAL WORKING. 


196,958. L.H. Bonnard, Ealing, London. Retorts and 
Furnaces. (7 Figs.) December 3, 1921.—In a mechanical 
furnace or retort for the treatment of mobile materials such as 
sludge, ores, sawdust and decolorising carbon, having a number 
of superposed trays or hearths over which the materials are moved 
by rabble blades, arrangements are provided for raising and 
lowering the blades so that they act alternately to spread the 
material and to move it over the trays. The blades 17 are 
mounted on a rotary shaft 16, which is driven — — 
21, 22, and is raised and lowered by the engagement of rollers 19 
with a fixed face cam 20. The pressure on the cam is reduced 
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by counterbalancing the shaft by means of a weight 26. When 
the blades are lowered to contact with the trays more than once 
in each revolution, the number of blades for each tray should be 
incommensurable with the number of times of contact. The 
material is fed from a hopper 27 on to a plate 29, and is — 
through a drop opening therein by an arm 31 on the shaft. e 
retort is heated by tangentially arranged burners 4, and the 
material is discharged by a screw 8 into a sealed receiver 12 
connected to the conveyor casing by an expansion pipe. The 
material is cooled by a water jacket 9 around the conveyor casing. 





(Sealed.) 
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199,440. Jackson Brothers (Sheffield), Limited, Sheffield, 
J. C. Jackson, Hillsborough, Sheffield, and G. Glossop, 
Hillsborough, ‘Sheffield. Power Hammers. (2 Figs.) 
March 16, 1922.—The invention relates to power hammers of 
the type in which the tup is operated by a cam arranged within 
the tup, and is characterised in that the cam is wo MS to give 
an additional downward impulse to the tup in its fall by gravity 
when striking each blow. The tup a moves in guides 0, b ina 
standard c. The tup is slotted at d to receive a three-winged 
cam e mounted on a shaft f. Within the tup a and resting on 
the cam e is a sliding spring-pressed member 7. A second 
sliding spring-pressed member o is disposed on and bearing 
against the underside of the cam. In use, as the cam is rotated 
anti-clockwise the spring-pressed member jis, pushed upward by 
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one of the wings of the cam, thereby raising the tup a, meanwhile 
the spring-pressed member o is pressed downward and released by 
the next following wing of the cam and again pressed downward 
by that wing of the cam preceding the one actually raising the 
tup. As the member j travels upwards to the highest pvint of the 
cam a certain amount of compression in the spring p is stored up 
due to the combined action of the downward movement of the 
member o towards the bottom of the tup and the upward move- 
ment of the tup, and as soon as the member ; is released, which 
thereby frees the tup at the top of its stroke to drop by 
gravity, the spring p acting on the base of the tup, gives 
the tup an additional downward impulse in its fall. After 
each blow, rebound takes place against the spring py, which is 
only lightly loaded, and the above operation repeated. (Accepted 
July 4, 1923.) 

194,652. The Powdered Fuel Plant Company, Limited, 
Westminster (The Assignees of Société Anonyme de La Com- 
bustion Rationelle, Paris). Fuel Pulverising Apparatus. 
(2 Figs.) March 8, 1922.—The invention provides improvements 
in or_modifications of the invention forming the subject-matter 











of Letters Patent No 181,290, and consists in making the vanes 1 
of the rotor of helicoidal shape from root to tip, each carrier or disc 
thereby constituting a low-pressure fan. The complete rotor 
therefore comprises a series of turbo-fans that act in succession 
on the air, each having to overcome only elemental resistance. 
(Sealed.) 


196,004. G. Rimmer, London. Coal-Cutting Machines. 
(5 Figs.) October 15, 1921.—In a coal-cutting machine of the 
chain-cutter type adapted in operation to haul itself along a 
chain, which chain may also be used to slue the jib, the chain 
is connected to the jib by a connecting member comprising two 
or more links pivoted about an axis transverse to the plane of 
the jib, the member being sufficiently inflexible in a direction 
towards the jib as to prevent fouling of the cutter chain. The 
connecting member may comprise a hook 20 engaging a projection 


17 on the jib and having a pin 19 engaging a slot 21 in the pro- 
jection 17, together with a chain 18 which is inflexible vertically 
and may be of a limited flexibility in the horizontal plane. Ina 
modification, the connecting member comprises two pivoted links 
23, 24, of which the hook 20 has a projection 20a engaging a 
groove 20 in the machine frame nd co-operating with the pin 19 
to hold the connecting member iu a horizontal plane. The con- 
necting member may be secured by means preventing rotation 
thereof; ¢.g., the pin 19 may be squared and engage a squared 
recess. (Sealed.) 


MOTOR ROAD VEHICLES. 


199,445. W.H.W. Proctor, Coventry. Wheels. (9 Figs.) 
March 18, 1922.—The invention relates to wheels of the kind in 
which the spokes are formed in U-shaped pairs, each pair con- 
stituted by forming a hairpin bend in the material of the spoke, 
the spokes being secured at their ends to the hub and the rim. 
The free ends B5 of the spokes B are attached to the wheel hub C 
at opposite ends respectively and lugs A5 are provided around 
the inner periphery of the rim A. In each lug a hole A4 
is provided so that the spoke can be threaded through it, and when 
in position, engages it at the bend B2, the lug being of appropriate 
thickness for this p to avoid slackness of the spoke side- 
ways of the wheel. he bend of the double spoke is such that, 
in addition to straddling the hub, its limbs meet the latter 
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tangentially = each side of the wheel as is shown in Fig. 2, 
and thus it will be evident that by the employment of a suitable 
number of these double spokes, a strong tangentially built wheel 
will result, having also great lateral stiffness through the axial 
spread of the spokes at the hub. The lugs C2 upon the hub C 


(199.445) 


for engagement by the free ends B3 of the spokes are preferably 
in the nature of radial tooth-like projections, well buttressed on one 
side, and on the other having a face square to the spoke-axis for 
engagement by the nut which is threaded upon and tightens up 
the spokes. Holes or slots are formed in the projections for re- 
ceiving these spokes. (Accepted July 4, 1923.) 


196,374. The Marles Steering Company, Limited, 
London, and H. Marles, London. Steering Gear. (6 Figs.) 
January 21, 1922.—Steering gear comprises a helical cam a 
mounted on the steering shaft 6 and a rocker shaft ¢ carrying 
one or more rollers f adapted to engage the cam with the marginal 
portions of one or both of its (or their) side faces f1. The roller 


(196.374) 


may engage one face of each of two adjacent threads of the cam, 
or a groove in the roller may engage the two faces of a single 
thread. The steering-shaft b may be placed between the rocker 
shaft and the roller, in which case the cam instead of being hollow- 
shaped or waisted as shown is barrel-shaped. (Sealed.) 


196,151. The Standard Motor Company, Limited 
Coventry, and G. A. Phillips, Coventry. Radiators. 
(2 Figs.) March 3, 1922.—Radiators for use with internal- 
combustion engines, more particularly those of motor vehicles, 
are provided with an adjustable shutter E carried by a removable 
frame A to which is also attached padded and heat-insulating 
fabric or like material C,asshown. The filler tube B2 fits through 
an aperture C2, which serves to locate and secure the frame 






























































and fabric to the upper part of the radiator. Tabs C3 and 
suitable fasteners are also provided to secure the radiator pro- 
tector in a readily removable manner. The shutter E is a spring 
controlled blind worked by a cable E2 extending to a position 
where it can be conveniently manipulated by the driver, such as to 
the steering column. A hood or projecting lip (not shown) may 
be provided to protect the blind when in the inoperative and 
rolled-up position. (Sealed.) 
.RAILWAYS AND TRAMWAYS. 
199,521. N. Clough, Westminster. Systems of Electric 


Traction. (3 Figs.) April 5, 1922.—The invention relates to 
suspension means for overhead electric traction. According to 
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the invention, suspension means comprise a horizontal carrying 
member 1, a ing ber 3 depending therefrom at right 
angles and a apeine member 6 carried by the hangin 
member 3 parallel with the horizontal carrying member 1 and 
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of T-shape, with means 10 at each end of the head or transverse 
member of the T to grip a member of the conductor constituted 
of two parallel or substantially parallel bers 12, 14 disposed 
the one above the other. The hanging member 3 constitutes 
means to insulate the horizontal carrying member 6 from the 
supporting member 1. (Accepted July 4, 1923.) 

196,528. Sir P. Dawson, London, and W. Fawdry, South 
Kensington. Suspending Overhead Conductor Wires. 
(5 Figs.) July 26, 1922.—One of the catenary wires of a triangular 
suspension system is slewed in relation to the conductor, when the 
latter is to follow a curved path. The ca’ wire a is approxi- 
mately vertically above the conductor d, and the slewed catenary 
wire b is ¢ ted to the ductor by dropper wires f adjustable 
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in length for the purpose of curving the conductor. On straight 
portions of the track the catenary wires are slewed on opposite 
sides of the conductor over alternate lengths of the track to secure 
a zig-zag disposition of the conductor whereby the wear on the 
collecting bow is distributed over its length. On sharp curves 
a pull-off wire g is arranged to maintain the catenary wire a 
vertically above the conductor at the centre of the span. (Sealed.) 


197,587. Sir P. Dawson, London, and F. W. Fawdry» 
South Kensington, London. Supporting Overhead Con- 
ductors. (2 Figs.) July 26, 1922.—The invention provides an 
improved form of clip for attaching dropper wires to the catenary 
or messenger wires. According to the invention, the dropper 
wire e is formed at its upper end with a bent portion f extending 














at right angles to the direction of the catenary wire’c, such bent 
portion passing through an aperture g formed in one of the 
plates a forming the clip in such a manner that the plates can be 
clamped together for attachment to a catenary wire and to lock 
the dropper wire in place ‘in one operation. {Sealed.) 


MISCELLANEOUS. 


196,768. W. H. Day, Hounslow, and R. G. Sanrey, 
Hounslow. Candle Dipping Machines. (10 Figs.) March 9, 
1922.—A candle-dipping machine comprises a number of counter- 
balanced wick-frames arranged round an overhead horizontal 
framework that can be rotated so as to bring each wick frame 
in turn over the dipping tank. Means are provided for adjusting 
the length of the wicks in each frame, and preferably the wick- 
thread is continuous throughout each frame, and a gauge plate 
is provided on each frame for surfacing the candles. In the 
machine shown, the upper members 9 of the -wick frames are 
detachably secured by hooks 10 to carriers 8 on the outer ends of 


Fig. 1. 
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the pairs of cords 6 which run over pulleys 5 on the rotating 
framework and which carry counterweights 7. The lower 
members 13 of the wick frames are supported the desired 
distance from the upper members 9 by arms adjustable on 
rods that are temporarily hung from knobs 12 on the hooks 
10, until the wick is threaded between the hooks 14 of the 
members. The gauges, consisting of plates with circular holes 
the size of a finished candle, are detachably secured to the 
members 9. Each frame is dipped in the tank 16 by the operator 
puis down the knobs 10. It is then raised by its counterweight 
é and ‘ns aside to cool while the remaining frames are dipped. 





University CoLLEGE oF SwansEa.—The prospectus 
of the Department of Engineering, for the session 1923- 
1924, is now available. The courses begin on Tuesday, 
October 2, and end on Monday, June 30, 1924. They 
cover such subjects as engineering, mathematics, physics, 
chemistry. geology and metallu gy, etc. The college is 
in Singleton Park, Swanseaj 
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